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1 - [4-(l,5-i?7f V?BtH^ - 1 ->f ^^f ^)7x = *> f /I/] 
-1,4,8,1 1-f F57f"/?nf |> 7 7 7J > • AIS^£ ; 

i-[4-(2-^r = vy'<yy , 'f5;^-y-/u-i-'i'/w^^^)7a = ^> 

f - /u ] - 1 . 4 , 8 , 1 1 -7 h 7 T If* •> * p 7 h 7 T * > • 3£ £ & £ ; 

1 - [ 4 - ( 5 , 6 . 1 4,1 5 - i? s< > '/ - l,4-i?t + t- 8, 1 2 - v> 7 If 
•>^n^<y^r7J-5,l 4 - ^ i V - 8 - ^ /f ^ ) 7 x x ;M f /l- ] - 1,4 
,8,1 1 - 7 h77f of h77*> • aISI ; 

1 - [ 4 - ( 7 -f *s ? a b V T # y - 1 -'f /Mf^)7i=/Mf/H- 1,4, 
8,1 1 - 7 F77f-/^D7 F77*> • ItS« ; iiiO! 

1 -[4-(l,4-v ; 7'-T*->*n^7°*>- l - 4 iV / /V) 7 x. - iV * f- /V ] 
- 1,4,8, 1 1 - x F57f HBf V 7 7 7) y • A & K & ; ft h V K 
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fife % o 

i « ie m <o it * « . 

[ M * * l 3] jk/hCtt^«^fe*J!iE£ff>8&<c*si7Stt*«iettff> 
fc £ o * ffl . 

[ » * * i 4] to.'b&m'J>&oihXm&m<'>9l&iz.tiii 2tem<r> 

[ M * £ l 5 ] W^S<7?a*JSilE«0{b^^*S4i-5^i:*^tf, *f. 
«Ci3V>TTPOS§#*7Jt'fXt5*ft. 

I » * * 1 6 ] #»*<Dffl#*2E*<0<fc<&**:ft-5--r3::£*:£tr. *t 

[ Ml * « 1 7] CXCR-4$g#^7>Mt>fXt5ffll;ffifflt5/: 

[ Iff # Jg 1 8] CXCR-45S»^7y^t^Xt55)|;ft)fit5fc 

»wEigwii!iticiojt5iS*JS2fa«o<b^^w^ffl 0 

[ HI * * 1 9] CXCR-4l^«E«OlSS*ifcf J)ot, 

t t S * # tc , *iTt*il»»*i|iSfctt2Elo|l:*«il:a4ts:fc 
t £ tr * & . 

« * * , HE ili £ , & & * IS , * ft ft flit . * & . 7V/w¥-. 
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y ym, & >L>* ± . i£ jfil EE £ , iHlkEffi, # & SI «K Txn-Atti)M{k*E 
» HPS, fcfcffi. -6(S55SS, JBfls, SttSdifllJiE^JS, 81 0 

, ji £ B j& , «-et . «f##itt43J:Vtta¥W<cl»*. * * * r . * -f ^ * & 

% & > *e>vic *>5><c*»*»bai«*n6iii**8 * it \t 9 e « <n 

I IB # « 2 l] * ft *« ^ * . tt * ft SI tt KB*!, IS #5 , ft £ . SB * . flt 

51 SI x ^ > f - > h ^ *! «t v 5 >\> - K • 7 ■ v y ME#5»A»P)*5W*»e>ai 

I IS Jft JS 2 2] £ ft # A I DSWS*WiHS*tH I v«lfc*»*J:tf#S& 
& tt H I v$$M>kii#£ft£ ^/^^Sk^T* l 9 IE fc O # ft o 

[ f» * « 2 3J *A^*ltlC*ti-5l««-e*>5ll#«l 9 IE «2 tf> # . 
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[ 0 0 0 1 ] 

(&$<D#Sf) 

*ftfttt. (cyclam) ^ & ft . C tl h <D it & « £ $ tf ft ft IB J* tt , C 

I 0 0 0 2 J 

(IS 9! <75 * ft ) 

S ?H li L E S T R / f u s i n i L t ja bKT^fc C X C R - 4 SSWtt , 1 
9 9 6¥i:oifcliCXC^**'fyHHlfift*7 7^#-l (SDF - 1) 
K*M"5S**-C«>SCi:*«*SixT489» 3iB#&-C*&££*x/io SDF— 1 12 
, CXCR-4i:»LTtSW-efc5i:tx.f ) n > : t L t t Willk 

it^ffl*I^t5 0 cxcR-4§fftii > «*ro»fiftfc*s^-c&ttlfflfc:*>fc 
otn^n. sdf - i ia on**n*-»oft*j«?»KK*L-cv»*. 

[ 0 0 0 3 ] 

, *ff ^ #f . E ft ft > & & * ft , ft ft 01 ft. ft A , 7 u * ¥ - » /< - * > y y ft , 
fttt<C.»^±, ttiEC, isirtiEEft, 7f D-AttBisifti, ftftftftfcfttrft 
ft. ft ft. ftftftft, SK-L>ft, i'lSI, ftf^, ft*, &tel?«JftftJie:*:ft. # ft 
ft . "let, «#ftW*J«tV»«¥W4»* ( ft * tf , * ft . ft # » ft ft » ft ft ft 
. ft ft , ft £ > So S , ft # ft ft ) «fc 5* * * * *J 7 ( ^ > ^ > h V ft ft «fc V 5? 
/p. K • 5 • y u s/ h ft ft ft ) . ft*Lfcd»*fcttW»*nfcftlt*JJ:Vftroft 
ftMaft«*ftaraft<<0ftA#fti«>B8k9£^*ifc-tt , 6. 
[ 0 0 0 4 ] 

£ <b «C , C X C R - 4 (i , ftftlCftfti-6fc«)(-TjWftttH I V - 1 * 4 JU * 
HHCfc9ftffl£il3ftftft8* (co-receptor) b % £ tl X & *) . Lfc^oT 

. S5^«:»7yM = ^ h tf , * #i h i v $ & *> £ u< a i DS»te«i;ffflt- 

[ 0 0 0 5 ] 
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± E IC * -5 V* T , CXCR-4S«*7V^=^ hMU.±K*ftl£#S#!tt 

[ 0 0 0 6 ] 

^W&SKtett-fSirfc?), £ * 4 i t ic , 5/ CXC 

[ 0 0 0 7 J 

iA/^o«|cjo^-C#lSiNaJ!&<D<0.2 5 % & ft 1" 5 # , ASftfttMilBo 
ifflO > 1 0 {£ T* 5 0 Kuter et al. Proc. Natl. Acad. Aci. USA 91: 11104- 
1 1108 (1994) g ft $ I* , * ti * ti b <r> ® £ ft «! 1" 5 a* . *ffl 

ffiF*ft»»*4i:s. it * « * 0> ft '> It * L T . «rt^«i**ttltU, ii! m ft 
ftEMMj* £ *V> &m&<D&\* 3 {g* -Clt^-f 5 0 Harker J. Clin. Invest 
. 47: 458-465 ( 1968) & # $ CD r i: . *MS W , jk/ME»0>±JH£tf:aFLT, 
ftrt^SUilSliteTL, fittftftgftttat&ftS ft . g^*»tli5 0%«'>t 
5. 

{ 0 0 0 8 ] 

«*ili'h«roK*A<#«gtts|l«>ttrt^«a[*i3J:W*S:II«i-*EI|/j:4Jl 

?W7-f - K/<y?^* = XA|itPbftT^4li>, ;i07-f - K /< y ? /U - 7* £ 
Ht^tiwilcB^-fSflUlifii/Mgtf^H^tt, 3i£> hn>#7tf^^> (TP 
O) ffciHxbntl^. *e>fcBL<tt. TPOli, lk<\-&&'M&& $tr 
«RlC*lt«±<t#«ttP«Ba-f--C«>*r t*SM$htV^, 0J X. li % Metcal 
f Nature 369 :5 19- 520 (1994) £ # fig <D Z b . T P O IJ , V>< O 75> CD 1^ v N 

T, ik ']> ft <d ft £ it M £ * , ]fc/J>ftcD*#$£&it*;*-ti-, v •> f ^ y h W> m <r> 
iiii/MR^«>|BItt«c*a*Sr*|*D*-*4ii^BW*n'r^6. SL< li, TPO 
(4. V^<o*>ro*Jfe-eg«»ir±l-l5**XlJ1-i:#*.ibnT^* : (1) Eft 
n<D*Z&t6£V&.<Di%Mm\Z&Z-f; (2) E«*(C*J^-C, £ » ft # CD ft? 
ffi-C', DNA^*OiS*DSr?l#fi--t-; ( 3 ) g ft « ft 1*1 ft ® Sr 1# *D £ 5 ; ( 
4) Eft«<Oft*Lfcj*!ft«:§|#er-f; (5) #Mfc*il^-C, /h £ v> 7 ir /U 
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a \) y * r f 7 - # Wi & B <0 M fat , MggiNBB&cO^-; — -fev^ — ^Wtittl^^l 

# jg w -To 

[ 0 0 0 9 1 

jfl/htg (platelet, thrombocyte) li , iiSSi'l:£^t'fc 5 Ot', * tl h <F> 

* # # * K '> » £■ . ft # li , «JaW<cffljklc**i-4JEw*5*nis«>0» t 
POtt, « * o jk K £ A . m Z. tf , ± ic Jk /]> « * ft Id «t 5 £ .ft w » Rfr *s X V ffe « 
©w#fcfc^TWffl*fflifi**f-fa»rf&tta«fc6. t po£ffl^£ii'ff«pwE&i* 

It Ifc K «t <0 , TPO^.ft#IC$±|CjS-^$tV^5Ct^|iE^$iiTV^-5„ * 6 U 

, m&<nWftlz£<o^ ia.4-mn^&. ¥Hz % itfctt!l>^l«)l6il:LTO|l: 

ttu * » * * * fc ii # * »* k ± d §i # e w * n 6 it « * ffi «> f& * ic 

:Jol>TTPOJ*feCD$#Wte£lCO^TWS®;*S®fctlfc, > #J X. li , McDonald ( 
1992) Am. J. Ped. Heraatology/Oncology 14: 8-21 (1992) £ # HB <D Z t „ 
[0010] 

TPO*3 - KtStef U, ^o->ft:*jJ:tf«p»ftJt^ff4*3ixfc. Kute 

r et al., Proc. Natl. Acad. Sci. USA 91: 11104-11108 (1994); Barley et a 
1., Cell 77: 1 1 17-1 124 (1994) ; Kaushansky et al. . Nature 369: 568-571 (1 
994) ; Wendling et al. , Nature 369: 571-574 (1994) ; «fc tfSauvage et al. , 
Nature 369: 533-538 (1994) £ # B <D Z t . h n y if, iff f- y \% , ^ ft W A 
r g-Ar g M8»ffiKJ:9»«£ft32oroi*fc '<*K 

p>-^-?i»#'>iO**D-;-^ft5 t *yi/Jl?*->*JBf(«tt, MS H *c 
[001 1 J 

t HPO$S# (TPO-R ; c-mp 1 i U t *0 bJlt ^5 ) |COV>T 
(75 D N A ffi n *J <fc t>* = - K $ tl ^ •/ f- K IS ?'J li ffl * $ tl X V* -5 o V i gon et a 1 . 
Proc. Natl. Acad. Sci. USA 89: 5640-5644 ( 1992) £ # M <T> Z t „ TPO- 

Rli, N**a»i:*Jit5ftffinfcCj8I*5J:tfiHI«i:ifi^wsXWS 
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-7 h#J.^>jtJBH^^Sft:7T 5 y-W-MT-fo5. Bazan Proc. Natl. Acad 
. Sci. USA 87: 6934-6938 (1990) 4r # H8 O d £ „ wOSSfrtfjtUfcKfc^T* 

mtt)®n & mtz-t t ^ o mm t Lr % <r> g m # * * i- *s »t a »» , # ® * 

fc li l& JIE W Iff * IC M R £ tl5 t l/> 9 (Souyri et al. Cell 63: 1 1 37- 1 1 

47 ( 1990) Sr # § « ; b) & & V t MdfcltSE&tf, ih /MS fc J: C D 3 4 ' 
*ffl S3 1C i&J KB £ it 5 i ^ (Methia et al. Blood 82: 1395-1401 (1993) 

*&M<n z b) ft m if b in 5 . gafSftolS/iUfflBf t LT»tpo- 
RlCO^t, $ 6 IC , TPO-R RNA|:*ttt7>f ty^O^ttMK 
* l- ;* f- K^COCD 3 4* »tt<0«*#*3f***fcM:tfliifc3R3n=-jg#te 

£ ft „ IAA>o«at li, S^Sftii, G-cSFiiJ;(/xP l«a#if 

o 

I 0 0 1 2 ] 

ila /J» « '> ffi lw ffi & L X v> 5 ft # lc *j it 5 _ jUl 'h « ^ * il ^ HI % li , S * 

[ 0 0 1 3 J 
[0014] 

5tv^i»ISrl»t:i**iS*ltl;!B«Lfci:*J0 , * ft li , & ;>j & T p o 

flt ft * t? h 6 o 

[001 5 ] 

(36 m ro«S) 

# & ^ ii , ties; (i) *s <t u< (i i) -e*$*i*«r»ffc^»; cxcr-4 
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[001 6 ] 

* & W li , $ h \c , t h«rfltt8ftfti:*iincxcR-4SS!#S:7y? 

) # J: (i i) r**iiafc£fcfctt-*-*-3::i**tf#ifc*ittt-*-a. 
[001 7 ] 

*«W<0$e>4*lli«»Ci3^T,*38W«>TPO*ill!» - CXCR-4S 
[00181 
[ 0 0 1 9 ] 

*8WKii>*38U3<oTPom<fc!|& - cxcR-4§s*ryM = ^ l> 

ft#& * 4 6 * 6 t (co-administering) + 5 * ffi fe * fc £ 4 

[ 0 0 2 0 ] 

* * w o * & k *r ffl * it it m « . t IE (i) *5 «t o= (i i) a» & a jr * *i s 

o 

[ 0 0 2 1 ] 

a(i)-e**#i*fl:^*tt.TB«»sc: 
[ft 4 ] 




n 



NH HN 



* (i) 
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* 1t it '< y m h <0 ; 

Zli, Sife^^f D7 !) i*iilfcl$g$^f n7P-/K St # 7 

IftJixfclttT? >i, S/tli. NY' Y 2 5r ^ L ( i ^ T- , Y' *5 
<t 0 s Y 2 li, # * 34 & L T , * 3i , 7 * * * . ■ * £ ft fc 7 /U * /U , C, - C, 
2 7 !) - * , S & £ ft £ C 3 - C, , -> n 7 4- * *> J: O' E & £ ft 

fc^?p7/PJf/Kfc5) ; 

Xli, 7 * C 3 - C, 2 7y-/U»'llt*SttfcC3 ~ C , 2 7!) 

- yu , 75/, T >v* >VT % J , =M, t Kb*'/, 7 A< a * * , a y y , 

■C^SftS 4btfi:*©B*±tt«ili5*. * fP ® , « ft « . ^ * 

[ 0 0 2 2 ] 

* * W 0> & (I) T' £ ft £> ft & & © 9 *> % ^^ig^^-rn7y-/W^5-<>>/ 

B ft £ ft /t ^< v -r 5 / / - , 7 i / ^ 7 >' y , E & $ ft fc 7 

[ 0 0 2 3 J 

* & 91 <o 3$ (i) -e ^ £ ft 5 ft £ & co ? *> , IIS^fB7P-/M!Hli 
ft fc > ^ 5 ^ / - r- fc s <fc # «j a* ftic # •£ lv\ 

[ 0 0 2 4 1 

(I) f*Jn5ft^ftCH, fB^75>S|5^^5t , ^7^^, fc - 
^ y i/ V , 7if->^n^7'^>, *J T *s 9 v 9 > , * A- * U >- , T ¥ is 9 
d h !l 5,6,1 4.1 5-v ! ^>y-l,4-v ! >l-*f--8,l 2-^7 

•^•>^n^<>^7 f *-5,l 4-v ? x> % 1>4>7 _ n/t*f-l 0 - 7 -f 
9 o KfA/, 1,4,7,1 0-f h7t*t - 1 3-7f v'?B'</^r*/ 
. 1,4,8,1 l-fH7f'/^7l>7T*/, *$J:tJ { 5>71fi/*nj*-$'*r 

v*>e>3ifc£ft5fl;£fcji<#* l v> o 

[ 0 0 2 5 ] 

* $8 f?J <75 St (I) t^JilifUllWH, Si#7$Vg|5#j$5l,4-v>7 1>-* 
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y t> a ^ -f 9 > , 7f ->^d Mt^, 5,6.1 4.15 - -1,4- 
S> * + f - - 8 , 1 2-v J r-tf->^D-<>^r*-5,l 4 - ^ x > % 1,4,8,1 
1 - r l«77f ->?D7 h 5 r # v , j3J;t) ! l,5-i?7f->^B*i'^V*>5> 
11***14 ft l V* . 



I o 


0 2 6 


] 










* ( i 


) T* * $ ft 5 ft % 


<d o h . Y ' 4 U< / £ 


14 Y 


2 X % $ ft 




3 ~ C 


, 2 7 y - A> 7)5 «fe 4 


LT^nin/u, * / y v > 


f- T 


✓ - yi/ , f 




4. bf 


y > e> a ir $ ft 


$ ft-S-fc U>. 






[ o 


0 2 7 


1 








W <r> 


* ( I 


) -c^Sftsft-s-* 


tf>9*>> Y 1 *> J; Of / * 


14 Y 


2 x * £ ft 


5 m$<D c 


3 - C 




Lt7i=ypj5j:0!f7-/ 


— /P 


7i» b il «? $ 


ft £ ft 05 


*« 4$ lc 










I o 


0 2 8 


1 










* ( I 


) -e ^ £ ft 5 ft «j 


<r> o h , xt^inm. - Hp 


*s 4 


yt y% □ ff v 


a> b m ir $ 


ft 5 ft 










[ o 


0 2 9 


] 










"C ffl v> 




y - a- j * * jb b 14 . sij ic 




L 4 V* PI 9 




3 ~ 1 


6 IB , p 


lti~3 © £ £ ir * It 5$ 




i4 # at a 3? 


If ss ( tt it 




T of f W 9 b 1 I 


14 is *5 T 9 x » W 


3 (i 


^? S> 5 «l n 


tc ii » § at 


14 '> ft 


< i t 2 (@£0^f n 








[ o 


0 3 0 


1 










T? ffl l> 


3 * > n 7 y 


-*o«HTii, ^ v ✓ 






4 7 ^ / 


^ 7 v 5 


y a* * if & ft s . 








[ o 


0 3 1 


1 








* a m m 


T* ffl V> 


3 f®«7> 


ft % m IS 14 . 33U Id 


we 


L ft I* PS 9 



SIS^ro^*,l~4i@l4, S^JK^T-*>"5, 0~4<BI4, » iff ® ^ "C £> 9 . ^ ^ 
p^^J4, 2fl*fcl±-tft«±0«*JR^lCj:9IBXe>ftTV^5) *S*L, 0t 
» # tt . 0~2<@W*g-g-^Sai?r^ifo 
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[ 0 0 3 2 ] 

*W»l»-CfflV^I&^, 8^7 ; ygi^WWi: Ltli, hf ^ 7 5* > » f ^ V *J 

V . 7-tf->fv~--7jry, v> 7 If -> * n ^ 7* ? > v * * y V , 7 f •> ^ n HI 
r * > , 5,6,1 4,1 5-i>"<>5/-l,4-5>**1>--8.l 2 - 7 f ^ ^ 
d^>?T#-5, 1 4-i^^y, 1,4,7 - h !) t*t - 1 0 - T U» * n K 
7 # > , l,4,7,10-fh7t*t-13-7fv'^O'<y?7*y ) 1,4 
,8,1 l-rhvr¥'>^oxh7T f *>, fc J;^ 1, 5 - v^7f d 

V ¥ If f> ft 5 „ 

[ 0 0 3 3 J 

* h n $ r-ffl i> s % rc, - c, , ry-/uj ftsffltsii, *jjcs*u* 
ft < H2i»^fnlf «*JR* a* 4f^*>6»# ft 

[ 0 0 3 4 ] 

*Wtt#-cffl^&»-&, c, - c, 2 ry-^cniHTii, 7*=>u, > 

V -f § ? / - >v , 7 x v r v 5 y , *y y y> <?T V - iv , f 7 •/ - t* y 5? 

/w ifi m if e» tv s „ 

[ 0 0 3 5 ] 

*WiW*-CfflV* r^rn®^j ft 3 ffl IS li . ££ ^ . £*££BfiKlt& 

f *t5. 

[ 0 0 3 6 ] 

[ 0 0 3 7 ] 

*^ifT*ffl^5Sa', r->^ o7y^;uj ft 5 ffl e li , »l £ St L ft IS 9 
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[0 0 3 8 ] 

> 9 a 7 » * frit i. & & htz •> t n 7 A * /u B & 

6 tf> i L T (4 , •> ^ d 's df- i/ /U , 4 - t K n d + 2-3c^ 
•> ? a ~- -> ;u , /a 4 - ^ h * > > ? a ~. * -> 4 - ^ r- * *> '> ? 

a ^ * •> )V s 4 - 13 JV if, * •> •> ? o ^ •> *3 4 > * □ ^< V f jj« £ If b ft 5 

[ 0 0 3 9 ] 

rgfc$ft£j ftSffls§»4, SiJU^H L fti^RB 9 . *t 
$ fc ft 5 ft ^ #J SB # 7>S . V7-*SJ. t K o * 5/ T * * A> , 7 >\> = * > . 7" -> 

* * S" , 7 >\> * /u . f y v? /u , tr y § s? * , 7? / , 7^ + ^75/, *?t 

;V7 5 / , [(1,4,8,1 l-7 L h7T-y-'v'^Drh7-f*>'-l-^/W^^/W) 

7 m =. IV } f- /V ] , 3,4->f Uy^t*i/7i=*^f/K 7 i ^ 7 A =3f /U 

v 7 = =. /i/ > ^ a- . T * /v y x. s. a- , /> n y y g & $ ft y * =■ >v . n y 
> ^oy^ti^ti^^s-yu, 7 '/ — ./w . ^7 = ^yf7'/-*, ^ * 7 

* V , Tirf-A, N-75/^757, t Fp*'/, 7 7 > , 7 i A , -(CH 
2 ) , C(0)OR" % - S(0)„ R' , - h- a , 5^7/, a y ^ v h y 7 A * 
n^f-vw*54tfffcSS£ftfc-OH C:t, g 14 , 0 ~ 6 T' 9 , R 14 , tK^ 

* fc 14 T A> * /V t? *> "9 , n 14 , 0 ~ 2 f ife 9 . R 7 II . *| * fc li 7 f 
5) *»e>4*»A»e>ai«*ix* i<B*fcl4*ftW±oB«££*f1-3;:i£S(* 

-r 5 . 

[ 0 0 4 0 ] 

*W«»-Cffl^5»^-, r ai t h* n * j £ (4 rtSf$$4xfc-OHj ft 5 
ffl t§ 14 , "Protective Groups In Organic Synthesis" by Theodora W. Greene, 
Wi ley- Interscience, 1981, New York iZ M ^ £ ft T V* 5 S 1%. t$ ffi # I- *3 14 

5«fflWi«§SlcJ;0Ra$n#57yU3-/H4ifcii*/u*'yKttro-OH 
& £ f: 9fe 1" 5 0 « « t K o df S * £ tf ft £ «s J4 . * ft , *«i|«lllStt4 
ft^^oP8Kicfcit5^Wfri Ltttlf*>5 t 
[ 0 0 4 1 ] 

rr/i'a + i/j ftifflisii, r & * » * W m S ic IB 
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-OT/U^/W&lcSfcL, - OCH 


3 & £Xf-OC(CH 3 ) 2 


C H a % If e> il 5 


0 




[ 0 0 4 2 ] 








f7'>^**i/j 45jiiisii. r * * * a< * n m m iz 




5-OC(0)7;^/^f?lt5 




7 •> >v * * •> g #1 S 


OWi Ltd, -OCfOlCH, 


. -OC(0)CH(CH., ) 


. *j J; V - o c ( o ) 


1 1_, rl 2 J 3 t n 3 ^ ? 17 o 4t O o 




[ 0 0 4 3 ] 






xmrnrnx-m ^* 


, r N - T > * 7 5 J j ft 5 


ffl R li , 7***##lll 




T* ifc 5 - N ( H ) C ( O ) 7 * ^ £ 


ittt 5„ * n to s -c ffl ^ 


s * -a- , n-7'/* 


7 5 / IftSW^t Ltli, - N 


(H ) C (O ) C H 3 , - N ( 
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1 -[3 - (N-13 -(4 - ^ f ;P7i = ;v)e5/-^ - 5 - ^;H7 5 </ * f- 
tV ) y x. =. )V > f- ^ ] - 1,4.8. 1 1 - -r h 7 7 •> * ^7*> • £ & g? 

m ; *J «fc V 

l-[3-(N-(3-(4-i'PP7 I =*) - 1 - > f ^ t* 7 / - /I' - 5 - -f 
*)7;/'^;l')7xiyMf^]-l,4,8,l 1 - ? (- 7 7 f ? o f h 7 x 
* y ; K bV\Z 

ztib<D£btezmm±&%ztiz>m, * » * , & & fp 4*5 , ^xx/i^^«t^^ 

JS #b ft „ « 

[ 0 0 5 7 ] 

it (I I) -C^$ti5»*LVMt^^li, HT»ft**i!>&<t5S!)'f)HRi 
it 5 : 

1.4-K'^[2-(2--<>'/'l'5^-/!i^r$/)-5,5-^(2-e , y^/W 
) - 4 - 7 - 5 H - 'f 5/*/!>>'-3--f/U>«^-yU]'<>'-tf>, fx- h »; 7 
/^pftSSi ; 
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)-4-**y-5H--f ;y/^-3-'f/Mf/l']n^, fc' X - h y 7 
^ ^" o B 8 II ; *> <fc 
i , 4 - \£ * i [ i - ( 2 - * > / 4 * y y y /u ) - i - i/T-^/]^^/H'<> 



*fctt-t*ie><o$e>/jr5is3g±iiF 




x r * 


fc tt & « m ft o 






I 0 0 5 8 J 






E&±ifg£ft$Jfi*;J:0:Sgtt'b 




, s y * 










» l©*fcl±*ftW±(D^^)^^ 


L 






5. r ft 




a > a v _ - i \ 1 rrv> no ^r-v vr rrn _ j , - j, ~» 

<£> ± T tt , #S^<7)jEgflT*£>2>w 


1 JL? 

t ri> E 12 








[ 0 0 5 9 ] 






* (I) # <£ (I I) V * $ ft 


5 ft: £ tt , T E * * - A 1 ~ I v 




, £feT (X, Z, A, 


y\ y 1 , y 2 *s j: x • ) tt , a; 


1 *3 «fc 


2 fc* tt 5 5£ % £ n C X' h Z> # , tt 


1i L , tt£&T#0IHft*tt, x * 


- A I ~ 




5 ftfitfc££r£* ttn] ttfcv^T* 


$ ft 2> t 



*j 9 n at $ ft s „ a $ #i f? ii , £ t , m jr a -c *> s * « . s ft # ic «t ^ m 
ns^ai^^jf^b^.atisK^fts. 

1 0 0 6 0 ] 

X*«*5RSraH-*I -C*5ft5{b^!»tt, x * - A 1 |C*i-#ifettSHHLfc# 
ffi lc «fc "9 IS $i» £ ft S „ 
[ 0 0 6 1 ] 

lit? ) 
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n 

NH HN 
NH HN 

u 



c: 



n 

NH N 
NH HN 

u 



n 

BOCN HN^ 
BOCN NBOC 

u 

2 




BOCN N 
BOCN NBOC 




n 

BOCN N 



c 



BOCN NBOC 



Br 




a) BOC 2 CK CH 2 C1 2 ; b) a, a'- p K 2 CO s , Me 
CN ( 60t; c) t'^Vity, K 2 C0 3 , MeCN, 6 0*C ; d) HCl, V** 

ty, ch 2 ci 20 



l 0 0 6 2 1 

m flg o {fc -g- #i l & % <n b D - \9T\ - 7 r A* * A?* * - hiift 2 t LX&mt 
. iSm^^l-oi>TT/udr/ujbLT{b-g-#j3 5r#5 0 ^ > ^ /no I ^ 5r I S N 

15. 

[ 0 0 6 3 ] 

- c h , -zi«i«i ry^j it as> 5 <k ^ tu tt , JH(HLfc*jSicj:o, mas 

[ 0 0 6 4 1 

x#*i»^ot,»ffc5;!:] -c ^ £ ft 5 ft £■ t> 14 , ^ ^ - a 2 i; ^ t * s 
ti z % & t mm l ti * m x <o mm z ti z „ tit. z^ny 1 y s tr * i- * i -e 

7jk£tl S-flS £ «J (4 . X * - A 2(djo^T^$nS*ftlC®ML/c*}ilCj; 9 IE 
[ 0 0 6 5 1 

[<fc 8 1 
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H) 



[ 0 0 6 6 J 

^sg*y^Aro^sET, m^ttrnm** m m <n it & m i £ , xjftw^&icitj 

IK L tz — gzityo 2 X' T /V /U {£ Lt-^ftll 3 % & * « JO 1" 5 *» * fc 

li^JDD-B-Tlr, ji £ ft J$ & f , 3^7^R1R2NH C (?) ^ + - A |C ^ t 
ft ffl 1" 3 it £ . R 1 R 2 , 5t 1 <7> Y ' Y * -C *> * ) i-lBf(cAD^LT^rflfr^ 

[ 0 0 6 7 ] 

-ch 2 -zi»s«! r^^j fit h 5 <fc £ 4& li , ilE(Lfc*ftia 13 , m K 

[ 0 0 6 8 ] 

Z a* NY' Y 2 £*-fi$IT'^£ix5fc3-4>!!lte, * * - J* 3 \Z T * £ *l 5 

[ 0 0 6 9 ] 

I ft 9 ] 
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n 

NH HN 
NH HN^ 

u 



n 

NH N 



n 

BOCN HN^ 

c ) 

BOCN NBOC 
2 




n 

BOCN N 

C 

BOCN NBOC 

u 



n 

BOCN N 




Br 




TJ 



^NH HN' J) /> BOCN NBOC 

a) BOC 2 CK CH 2 C1 2 ; b) a, a'- ^Dt- p -*i/VV s K 2 C0 3 , Me 
CN, 60t;c) 2-7^/W-/K K 2 C0 3 , MeCN, 60t; d) HC 

U ^^y, ch 2 ci 2o 



[ 0 0 7 0 ] 

ifilliO<k^«l «r HI - tert- 7 ? Jl"< * - b 91 m 2 b L X KM L , Z. 
tt £ £ Ml £ id ic o v> r 7 * ^ L T * « 3 £ m fc . * y i? >\> <n & m * M S 4 

fc. 

[ 0 0 7 1 ] 

-ch 2 - ztSS^ t * 9 \ ft £ <k £ ii , SfilLfc*fticJ:0, m HS 

[ 0 0 7 2 ] 

St (1 I ) t*SJi6ft#*tt, * * - A 4 ij* £ ft 5 * ffi ir m <B L fc * ft ic 
J; 0 39 St $ ft 5 o 

[ 0 0 7 3 ] 
[ ffc 1 0 ] 



( 38 ) 



2002-543126 




[ 0 0 7 4 ] 

* * it L T <b £ m 3 £ 8 5 . 

[ 0 0 7 5 ] 

m%K®ft & zv^i'tii>ff>{t¥Gmm<D&mz r^x , st (i) *$ «t (i 
^muLtz^miz x <o n t£ t> n s . 

[ 0 0 7 6 ] 

*»W©ft-&»OEJI±fflF«*ft5(i[. * ft ft » ft ft ft ft . i^f/^itf^ 
» » tt . «*lcA#^fiB*a»*»«rttfflLTS*#lcj:9SSliW»$ftS 

[ 0 0 7 7 ] 

t h££Uft«>tt9Lttft<0%ftic£ (I) 4 fc «t (I I) T*£ft5{fc£ft* 
£li*rcoE|i±f*:g£ft£ii, * ?n ft . ft ft ?Q ft . i^fyK,L<ttft««*<: 
{£ ffl -f 5 £ * icii , a * % «K9ttfcKX*&(itto?, BXttJ$ft£L-C»*Hb 

* ft 5 , 

[ 0 0 7 8 ] 

* 16 H <o it * ft l± , CXCR-4t8(t7yM=^ ht Lt^fflt5:i* 
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« m l ft <n -e , tKtii, « « . xs*sj:tj<i)!(£ft'ifetift&> ns * , 

fiE , jffix « ^ *PI > HE , *! ft *l ML « ft , 7 U =*r - , /< - * y J 

yffi. ft tt 4> * ± , jfiL EE M , A llJSE £ , # & » & , 7f a-AttllllRg^bi, 

rh. ft-tffi, »«, ztemzmrnxm, xmm. 

ih f M , m qt , SttSWiiit/ttgf ( 0»J *. tf , ^ £ > *S # # §S! S , 

tt 8 #1 , 8 m , H £ > Sai * , f» # i§ » ) J: •>* * * * 5? r b >m& 

i j; * • K - 5 • yi^y hfifitt) , •> w * AS % ffi . PI X. IS , AIDSWI 

otbm. * & v ic , sfiRttH i vsftftt oi&attfutkj. * % & <*> ft £ 

fc * ffl X* fo 5 . 

[ 0 0 7 9 ] 

[ 0 0 8 0 J 

PO**fcotttlHi: *W»ti:EtLfcTPOlBft^*, ft & 

$ *i s „ s e> * , ft v> # m - <*> ft 4- ay ^ t t& 4 $ *t 5 a» i* n g§ ■? t± * < > 

I 0 0 8 1 ] 

& ii . & xv±'i*&m&n#mt:# $ fan + 

tt * ffl tt «r * I" o 

I 0 0 8 2 J 



(40) ft* 2002-543126 

[ 0 0 8 3 ] 

/U •> 7 x. 7 — "t? T y -ir -f 

*38W £>ffc-&& £ , Lamb, et al., Nucleic Acids Research 23: 3283-3289 ( 
1995) *J X t>* Seidel, et al. , Proc. Natl. Acad. Sci., USA 92: 304 1-3045 ( 
1 995) tc Iff! ^ £ il T 6 J; o tt A- <s 7 i 7 - -t? T y * -f K 33 V> T . * £ ■? tt ffl S 
ht^SHe pG2*BI!&0>ft*>9l;:TPOJCgttBa F 3»iai (Vigon et al. 
Proc. Natl. Acad. Sci. USA 1992, 89, 5640-5644) fcffl^5:iCl:*l, T 
POSI(*©|««!i UTO»/j|:o^tR*Ufc. * X 5 B a F 3 *IB 8& 12 , T 
POSS#HJIL, T POlcetLt, £K*X**5j:tffc KO#KiBBI)S^*3 

[ 0 0 8 4 ] 

**W«*t>»i 5 *>V^< od»(4, £ fc, t hUT-7/TPO 

6 « ite SS ^ (Koroatsu, N. et al., Blood, 1996, 87, 4552-4560) £ 

ftffltM^tHJilryt^Kfc^TtSStJbofc. UT - 7/TPOiNB 

satt. TPo-R^igjaL, tg»:te£tf£#(co^TTPo<75#£Kif&#ffl(ctfe 

C » T y * ^ {C *J ^ T , » » L fc fc hCD3 4+ Utr««ifiSrK«ft**4:-»IC 

^ittti 0 siifi>f h l, ^ -e . g«#-r-#--c*>.5RKiitt 

?^<#ICD41 (gpl lb) 5r3gm-T5)NS»a«75»Sr7a--^^h>h!J- 
(Cwirla, S. E. et al Science. 1997, 276, 1696- 1699 £ # fiS <D Z. £ ) |C <fc 
0 ffi * L It . 

[ 0 0 8 5 ] 

[ 0 0 8 6 ] 

*»fl<*>ttHrt0>#* L^ft^ftOH^<o*»li, A > 7 3i 7 - -fcf T y ± 4 
ICfcV^t 0. 1 ~ 3 0 u M«i8f fMI ( % m 12 , TPO»C*t-f5ft^JEf^-C'*> 
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5 ) <D#j5%~100%<O®tt{t£^L£ o LWb£«tt. 4 fc . 

0. 1 ~ 3 0 uM«»&T*UT- 7 / T POttJ&OltSifcffiiiLfc. 

* L V Mfc £ * tt , * It , 0.1-30uM«ffigfCD4 1gg$7yt'f|:fc 

[ 0 0 8 7 ] 

;U 7 * 7 - 1? 7 y ir f IC H It 5 H Ml « 4 6Wft:^^roSttli, 2. 7 u M tf> 
EC50f (,otSicTP09*»86%fi)5 0 
[ 0 0 8 8 ] 

*«W<0-ott«tt. ilii^«a4«:*t»i-40lc*r«i/j;*ro±lE* (I) * fc 

tt (i i) -c^sttsffc^fcsrs^-f-artfcstf. it *s J: u< A* « 

a±O»««:fl5^«l<0|£tt«)f&**ifeS:«tti-5 Q it (I) *> J; t>* (I I) "C * 
£ ii 5 ft £ 4*5 tt , * it , E9!*ntt*i6«)TPO«*fti Lt^fflt6iA«) 

ft , ±iE^figcofe3i*&^t/tp)-t. Kui^tt, * n «r & s t -r a « # i- , » 
m , tt A rt . gq, AT, Art, *i±v*«PiS:^*fi*i"5i«c<xbicl»3£ 

$ ft ft ^ « m W 4 ft 4 & SS ic J: 984inj»5. 
[ 0 0 8 9 ] 

jfe/J>«S££*S&-f5roic;ta&ft<0±fE5*: (i) * tt (I I) ■? $ *t 5 
fk-&^«rft^1-S^<b5r-&tf, iM**tt'>£fe'J:tfA/hMdfeo»M*#3«L«> 

ffi^*teiil-s^&^tiw-r?,„ £ (i) fcit; (i i) ?*jtiiik#*B. 
vfemjj&zhtzb-fo mm mi** **ie>£&gi:i-s&i#K, » jur ^ . b w 

ft & 4 ig SS K J; 0 « 3 ft » 5 . 

[ 0 0 9 0 ] 

mm® mi*. Bfaro«p*fctt*«p*»«nj*»5fc*u. it, 
, it it , tijivsi ( m m m ic a s ft » ) -r z> z t , * t tt » , ?c«*5j;t>' 

©«?1-5ri^^tf|g{b^#o«fflWft!Jffi(c^oTlB$i$ttSo 
[ 0 0 9 1 ] 
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I 

It <t£ ® 0 . 0 0 1 ~ 1 00mg/k gWttffld>P>atR$il5W3!l*jS*tt 
*T'i)t), * L < tt , 0.00 1~5 0mg/kg-C-fc5„ #«9|OE3IS±iS 
tt/ifk^«5«r£.St1"5t » * L < (i . i§ ft £ ft & ^j- 

i; £ 1 Blc 1 - 6@gPttli*gPS4t6. ^IPS4»»* Li>*fei L 
T tt , ^0rS-^, K * ft 4 , & & IS: ^ , tt W . if 
f> ft 5 0 t hfi^fflrogpfi^ipfi:!^ #4L<li 4 ffittft^«3 0.0 5 -3 5 

[ 0 0 9 2 ] 

s^siis^tfta/itt^stt, a*#icj:*)*«jc»ts*ni#, « jh k it 

S ffl * <D ?£ tt , K #J w ® « > & « flg , *JJ:t5#i«oaHTI-J:0*fk1-6-e*>5 
9o Me S . til, *JJ:tfS-*«$M*££1-$, te&£ft3<@*w& 

f Cft#t5^/i5Bf li, &40>Mfli*£K(;:-t-&. 

[ 0 0 9 3 ] 

t Mrfit+*NHL»»JC*J»t*T PO««»tt*:R*1-S**9itf>#tttt» 
A» * fr £ S t i" 5 S* IC , S»4TPO«ltt©*«iPl©EI18tt4ft 
£ 03 £ & 5- -f 5 r t ££tr„ 
[ 0 0 9 4 ] 

* 3S ffltt , * it , TPOm^^tU-tffiffl-tSfctowEairoiBiifrjyitS^ ( 
I) * tt (I I) -C**n4fls^*«>ttffl«r«ltti-S. 

[ 0 0 9 5 ] 

* £ n tt , 4 £ , f& it ffl E H © Hi S fc *3 ft 5 5<t ( I ) * fc tt (I I ) t*jn 

[ 0 0 9 6 ] 

* IS H tt , * fc % *'MK££a>*l!ftJliKX*>||M(c*s<tS£ ( I ) 4 it tt ( I 

i) -e**n* ft «r««t-r*. 

[ 0 0 9 7 ] 

* « n tt . * fc . jh'h£tt'>£<DfeftfflBK0N»|c*5l?*£ ( I ) * It tt ( 
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I I) ■C^SftSfc^fcOttfflSrliflfi-S,, 
[ 0 0 9 8 ] 

* 5s w li . * fc . * ( i ) * it it (i i ) X'7FZtiz>it£®}6±vfem±n® 

[ 0 0 9 9 ] 

*»wi4, a (i) *fcfi (i i) tint'tmts £xf&&±Vf& 

[0100] 

* 3 Hii , * , 5£ (I) 4 fc it (1 I) T*^£it-Mfc£#3*sttfEII&-bs*£ 

[0101] 

XtKH^ttltt^^^ 4fclt, CXCR-4Slfl£rvM = ^ K'ft 

*?rft**J*Jj:j5tL-c**5»*t*i-ttofl:*» % * it , it ¥ * & m 18 Jfi * 
««'>JiSrf&*-f5C«S:^*nP,jiT^5«iro<k^«J, * It > TPOl«!i« 

[0102] 

ffl It , £ < T $ * ft ft \,y . 

[0103] 

it (i) is J: (i i) cxcr-4SS*»7^M 

[0104] 

CXCR-4/SDF-lTi'-fe'1'yD h n - /U 

SDF - 1 SSftf h 7 > X 7 ^ ? h LfcRB L&Ts/i?'('7*l'- MC » H L 
& M M M (EM EM w/7-/Hw/L-^/^;>iiJ:VlX^ 
/W7w>fny> (Sul ph inpyrozone) ft <b IMC 1 0 % B S A , 
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lOOuL) £ & * * /He M L , ^T'l' - h?:3 7tt9 0»Pfl^ y*^^- 
h LIZ. l»yu-h*»fe«iW*lP«flK*r*9ILfc. ft * # M tt ff tt (EMEM 
w/T-zUtlw/L-:/^? ; yft it) 5 1 X^;U7-f o/y, 1 0 0 u L 

) S: # -7 * yuc * Jp L » ^^u-K3 Ttt-i O^P.H^^-Hfc, & 
*fflflaSrj5fe^i||iri^ ( 1 X ? U 7* * • yy-Z/U, l 5 m M H E P E S , ImM M 
gCl. ImM C a c 1 *S «fc 1 X * 7 -f V tf o •/ V <b V K 0 . 1 0 % < 5 * > 

) -e 3 @ * # l , * ^ -e , ft#iiat#^*/nc»ELfc ( i o o u l / * x 

* ) „ Kri^-h«r37lc-cio»H^y*>'<-n > ft n T- . FL1PR T 
M (*Uifa7- > f^'fv/X (Molecular Devices) ) <P Id ft ^ „ "tf 7 ^ > 
8 if $ ( 1 X 9 V 7* 7s • y y y /U , 15mM HEPES, ImMMgCl, lm 
M CaCH5<tt)!0. 1 0%f 7f V % 5 0uL) *<Of*8Hfc;3-4&£*JBIia£-l!*l:: 
S^Bfi-f J' + a^-M,, ft^-C, !> # ^ K (SDF — 1 7 /I' 7 7 / P B S 
F, Blf 1 5nM) £ gs AD L £ „ & 7" W - h £ , 1& X. ? Wl HZ L * tfb 2 ft ® 
■{ > * s< - V L 1Z o 
[ 0 1 0 5 J 

li ft 

10 10 6] 

1 _[4_(4_ T - fe ^ /l/ _ ! - ^/<7^;^f ;V)7i-;^f;U]- 1,4,8 
,1 1 - r h7T-^->^Dr h 7 r # v • E & $ £ <7> IB $ 

a) l-[4-(7*o ; &p<f/l')7i-/U^^/U]-4,8,l 1 - M "(t - 7 
h ^ •> # /v # ^ /u ) - 1,4,8,1 l-Th77f->^Df V 7 7* 1j > 

7 t h z h !) (500mL) "P, 6 Ott, a,a'-> 5 7'D^-p-Jf-->U 
V (36.0 g, 136mmol) Sr , & A? -f 5 4 "0 St # L 1Z . n ( 

3.5g, 2 5.3mmol)&asJjOL>&V'>-T?, 1 , 4 , 8 - I- !) - ( t - 7f;P 
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= - 1,4,8, 1 1 - f l-7 7f v'^d? ^f*^ (B. Boitr 
el et. al. , Tetrahedron Lett. , 1995, 36, 4995) ( 6 . 0 g , 11.98mm 
ol) OT-fcr--h!)/W (lOOmL) "fJSKfcftTLfc. 0Eft&«&6l*mjf 

# l . ftspi., » a as * s # . ®mnz>7 o * * -> is > & l . mmzmz 

M £ -tf- , ^o-7h^77^ - ( •> y * f jv , 5o%v^M0^y/^^fy 

~2%^^/-/i^/v?^Dn>^y) |cttL-C«Efc£fc$rtei*&il.-C#fc ( 
7 . 4 g , 9 0 % ) „ M S ( E S + ) m / e 6 8 3fcJ:(f 6 8 5 [M + H ] ' „ 
[ 0 1 0 7 J 

b) 1 - [4-(4-T-fe ! f/P- 1 - f ^7 ^ f i x/M f - 4 , 
8,1 l-HI-(t-7'Hfv'**# = /H-l,4,8,l 1 - f h 7 7 f v' 7 n 
r- h y r 77 > 

l-[4-(^n*^f-/U)7*=-/l/>^-^]-4,8,l 1- MJ - (t - 7" F^f 
* IV jfi =. jU ) - 1 , 4 . 8 , 1 1 - f l>77f ->7 of F7r*> ( 3 2 6 m g . 
0.477mmol) , 1 - 7 t f * f'! 7 ( 9 5 m g , 0.74 1mmol 

) fci^M^K^Tjy^A (350mg, 2.53mmol) <D 7 ± h = h !) /U 

(30mL) ^m&® £ - »fc , 5 OttlftlB. » < flt # L fc . & $ & 3 
-£ > 81**75 jrJ/a^P7 h/?7^ - (->!)# y A- , 0 ~ 3 %>><:?/- A 
/5?*nnpJ*r>) iciotffiKLt, mtZit£®$:tiiW;V>)kLX'ftit (3 0 0 
mg,86%) 0 MS(ES+)m/e 731 [M+H]*„ 
[0108] 

c) 1 - [4 - (4 - Tirf-yw- 1 - t p ^<7v 5 /^^/i')7x=i/u^^/P] - 1, 
4,8,1 l-fl-77f->^nfF77*>"ifiS!i 

l-[4-(4-7tf^ - l-f'<7v'y>f/l')7i = /Mf*]-4 1 8, 1 
l-hy-(t-yh^rv'*/l'*'-/W)-l,4,8,ll-7 i h7rD-*>^oxh 
7 r 13 > ( 1 7 5 m g , 0.239mmol) <Dl,4-i?**V> (l.OmL 
) 1 J iiSlci,4-^^ + t>*4MlHk*iSK (l.OmL) £ M L £ „ ® 
Z 2 tifmUkE. L , 6fe@($?rlH]i|XL, lM-^t + t^, ^ /n - 

«Ittl#«rH5ftSStt (80t) , Jl !E £ & ( 3 5 m g , 34%) * 
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MS (ES+)m/e 431 [M + H ] ' . 

10 10 9] 
Ute^J 2 

1 - { 4 - ( \ , 4 - >J T -f i/ 9 u -r^T" 9 y - 1 - -T )V / f >V ) 7 x. = IV t f- tV ] 
-1,4.8,1 1-r F97irj/?Bf #y • * i£ & ig W ^ §3 

i - t * ? * t° ^ ? is y (DKt? v * t° ^ 7 v y & m % Ltztxn-tenmm i 

(a) - (c) ro^ftlrftoT. aHEffc-frfcSrHJSiLfc ( £ IE m 2 7 % ) . ' H 
NMR (300MHz, d 3-MeOD/D, O) 6 7.67 (d, 2H) , 7 
.50 (d, 2H) , 4.52 ( s , 2H) , 3 . 9 8 . ( s , 2H) , 3.90 (s 
, 2H) , 3.62 (m, 2H) s 3.53-3.20 (m, 8H) „ 3.15 (m 
, 2H) , 2.95 (m, 4H) , 2.35 (m, 2H) , 2.19 ( m , 4H) 
, 2.09 (m, 2H) , 1.26 (m, 4H) „ 
[01 10] 

rn&m 3 

1 - [ 4 - ( T If > * a ~.y° ? y - 1 - J /V / & /V ) 7 =. =. /U /■ f- /U ] - 1,4,8 

,i i - f h77f->^ of f7f*y • ilSSroiSS 
i - T±3-frt°'<7i;y<Dftt>'oic~.*-y-*3-uy'( * y *®.m Lit an 

mm I (a) - (c) ©*fi|:«oT. IIJfc^llSrBKLfc ( £ HX * 4 5 % ) 
„MS ( E S + ) m / e 402 [M + H ]* . 
[0111] 

1 - [ 4 - ( 1 - f ^ U 'J / * f - ;U ) 7 x. =• /U * =f- ] - 1,4,8, 1 1 - T h 7 

1 - T ir f- >V f ^ 7 5? V O ft r> f y V y £ & ffl LfcW*Mi**fl| 1 (a 
) " (c) <0 £ & o T . $!e(k-£4&£DS$i!Lfc ( ± iR * 7 5 % ) . MS (E 
S+)m/e 388 [M + H ] ' . 
[01 12] 

ft «6 « 5 



(47) #82 0 0 2-54 3 1 2 6 

1 - [ 4 - ( 1 - */W*y y^f/H7i^/Mf/H - 1,4,8, 1 1 - r h 7 
7 1r f s 9 d r ^r*^ • £ & $ lg (0 18 K 

) - (c) 0> # ft o T , ^!Eib-g-^^IISS!L/-c ( ± IR * 6 0 % ) „ ' H N 
MR (300MHz, D z O) 6 7.7-7.5 (m, 4H) . 4.5 (s, 2 H 
), 4.1 (m, 4 H ) , 3.8 (br m. 2H) , 3.6-3.0 (br m, 1 
6 H) , 2 . 2 ( b r s , 4 H) > 1.2 (s, 4 H ) „ 
[0113] 

%%m e 

1 - t 4 - ( 7 ■$ •> 9 u V V t % > - l - 4 /v / f ;u)7* = ;i'^ fwu ] — 1,4, 
8,1 l-fh77fv'i'Dfh77*>" iJ6l!ifi©a8! 

l-Tir^/ut°^7^>cof^fci?|CTif->^nh!Jr*>?rffifflLfcW^lill 
«6 #J 1 (a) - (c) 0*ftlCtto-C»*IB<k^*tP*Lfc ( £ UK * 1 3 % ) 
.MSfES+Jm/e 522 [M+H+HC1]' . 
[01 14) 

x«m 7 

1 - [ 4 - ( 5 . 6 , 1 4,1 S-'J-0'/-l,4-'J**-9--8,l 2-^7f 
v'? D'J^^fi! - 5, 1 4--/ ! xy-8-'f;i'>f-yi')7i-/Mf^] - 1,4 
,8,1 l-fh77f->^Dfh7f*>" At»t»I« 

1 - T± : ?*¥^7i/y(Dftt>'0\Z5,6, 1 4, 1 5-v^y/- 1 , 4 - 5? * 
* * - 8 . 1 2-v J T-7-'v'^n^y^7 f *-5,l 4-^;nv£<£fflL£«fl-l±ll 
It M 1 (a) - (c) W # ?£ |C ft o T , 1ffE{r:£03Srf8i¥L*: ( ± IR * 4 2 % ) 
. 1 H NMR (300MHz, d 6-DMSO, D s O) 5 7.90-6.95 
(m, 12H) . 4.7-4.1 ( m , 14H) , 3.5 (s, 2H) , 3.45 ( 
s, 2H) , 3.5-3.0 (br m, 6H) , 2.85-2.30 (br m, 2 
H), 2.3-2.0 (br m, 6 H ) . 1.2 (br s. 6H,)„ 
[01 15] 

mmm s 

l-[4-(l,4,7 - h <J - 1 0-7f'>^n h'f* > — 1 0 - <Y /i> * 



(48) 2002-543126 
f - IV) 7 x. =. JV / f- JV]- 1,4, 8, 1 1 -7 h 7 7 f ■> ^ ay- h 7 7 X > • 3E & 

1 - T-lr^/wf-i^^^tOft^^iri - 7f - l 2 - 9 ? 9 > LtmkH 

it mm m i (a) - ( c ) <& # & k « o -c\ sssfk^^srasKu/s: ( £ nx * s 6 

%) 0 MS(ES+)m/e 478 [M + H ] ' . 
10 116] 
$ Jfe M 9 

1 - [ 4 - ( 1 , 4 , 7 , 1 0-7 h 7 :* =^ f- - 1 3-T-tf->?D'<>*7 ? #y- 
1 3-^/W^^/W)7i-^^^/W] - 1,4,8, 1 1 - -r t-77f->^ pt" (-7 

t t> v • x.mmm.<Dfflm 

uft-ammm i (a) - ( c ) o^si^ot^ mints mm Lit ( £ nx * 

50%)„MS(ES+)m/e 522 [M + H ]* . 
[0117] 

mmmi o 

1 - [ 4 - ( 1 , 4 , 1 0 - hV**-*-7,l 3 - is T ■? ~> 7 v ^ > ? 7 X y - 
7 - "f fV * f- IV ) 7 x. - /V / f- /W] - 1,4,8, 1 1 - 7 h 7 7 f i/ ? P f h 7 X 

1 -7tf /H^-:? ^V(Oft}5t5 |C 1 , 4, 1 0 - h ]} Or * -f - 7 , 1 3-^7 
1f-i/*n^V*7*#>frttJ|lLfc«*li2liS«l (a) - (c) 0> # & K o 
X . iCfk^ttSrRII Lfc (iftf 21%) o MS (ES+) m/e 26 1 [ 
M + 2 H ] 2 ' , 5 5 7 „ 
[01 18] 

mm m 1 1 

1 _(4_[4_( 2 -t , '!J ) - 1 - If^y v 1 / ^ f /H7i-;M f 1 
,4,8. 1 1 -7 Y7T-f*S7V7 Y 7 7 7) V - X i& & & <K ffl M 

1 - 7 ± f- /u tr ^ 7 v> > <» ft 9 (C 1 - (2-1?!) ^/Wjtf^yv^Sr&fflLfc 
& tt 35 * W l (a) - (c) MfcirftoT. KSft&ftfrllKLfc ( £ iR $ 

24%) „ MS (ES+)m/e 466 [M + H ] * > 502 o 
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10 119] 

nmm i 2 

1 -|4-[4-(2-lf y ;v/^)-l-^/<7';^f/H7i = /Mf*)- 
1,4,8,1 1 - r h 7 7 f •> ? o f h 7 T # V • * £ Sfc & <A P K 

1 - Tirf-/P^-<7v ? yco^h)'9lC 1 - (2 - f !) $ ^/V) 7 ^ V iftffl L 
tl £ iS #J 1 (a) - (c) ro^ftlcfto-C. (IEft^^?riKLfc ( £ UX 

* 2 5 % ) „ M S (ES+)m/e 467 [ M + H ] 4 . 5 0 3 . 
[0120] 

nmm 1 3 

1 -[4-(2-y7=^'<>^ - /Mf*)7ii/M 

* ] - 1 . 4 . 8 , 1 1 - 7 1 F 7 7 f •> ? D f h 7 r # >- • 3L J£ & & <£> H $!i 

a) 1 - [4-(2-/T5»;^y/^ 5 y y - IV - 1 - ^ ,< ^ /U-) 7 ^ - 
IV * f IV ] - 4 , 8 , 1 1 - h !) - ( t - 7* h + •> A = /U) - 1 , 4 , 8 , 1 1 - -T 
h77f ->M7 1-77*^ 

l-[4-(^D*>f *)7i = *^fA']-4 1 8 I 1 1- h !) - (t - 7" h# 
i/ iJ IV i$ ~ As ) — l , 4 , 8' , 1 1 - f h77f i/^ h^f^V ( 2 9 3 m g , 

0 . 4 2 9 m m o 1 ) t5 < tD!2-^7-^/'<y>'^5y'/-/l' ( 2 2 5 m g , 

1 . 2 8 m m o 1 ) J)7tF=MJ* (5mL) ^iS^^Srffit^L, 

#t>3 0#IW3!jQ&L*:o ai*t77y'/a^B'^?7^ 

^■#)Srllfe^A#t^iLT#ri (1 1 5 m g , 34%) „ MS (ES+) m / e 
7 7 8 [M + H ] + . 
[0121] 

b) 1 - [4 - (2 - V T =. ~J / ^ % ? V - /V - 1 - 4 IV * =}- )V) 7 zc ~ 

IV * f- IV ] - 1 , 4 , 8 , 1 1 -7- h 7 7 f •> ? d f h 7 T # V • 

1 - [4-(2-^7-v ; ;'<W-f 5 ? V — IV - l --f/Mf /W7i=;M 
f - A- ] - 4 , 8 , 1 l-HJ-(t-7*(>*i'*;Hl? = /l')-l,4 l 8,l 1 - X h 7 
7"»>-*->^Drh7r*> ( 1 1 5 m g . 0.148mmol) 01,4-^*** 

V ( 2 . 0 m L) tjg«i:Ift*^»l,4-yt^ft^t4M|gifl! (1.5mL 



(50) ft* 2002-543126 

!»®14@tt:£ll£l6*&$-frT (801C) % & 12 £ 4fc ( 7 2 m g , 73%) * 
# „ M S (ES+) m/e 478 [M + H ] ' . 
10 12 2] 

m m m i 4 

1 - [ 4 - ( 1 -t'<7^/>f/K7ii*>f;i'] - 1,4,8, 1 1 - r h7 

7 -> ? a t v y t u y • <o §!{ 

1 - T -tr * /u t s /< 9 > to ft t> 9 IC fcf /< 7 > £ tt ffl t fc U ft It M « #J 1 (a 
) - (c) ro^Slcfot, SfSft^&fcWKLfc ( £ Hx * 3 2 % ) . MS (E 

S + ) m / e 389 [M+H]*„ 
[0123] 
% M 91 1 5 

l,4-f^-[4-(l,4,8,l 1 - f h77f Df h7T*>--l-^ 

a) l,4-tf*-{4-[4,8,l l-h!/-(t-7*h*5/#/H* = A')-l. 
4,8,1 l-?b?7fi'?D7l>57Ai' - 1 - -T ^ f ] 7 * =• A- ^ ? /U ) 
f 7 > 

1 -[4 -(^p*^ f /H7i=;Mf /H - 4, 8, 1 1 - h y - ( t - 7* h * 
•> * sK = ) - 1 , 4 , 8 , 1 l-f^7f>'?D7l'77*>' ( 2 8 7 m g , 
0.449mmol) , f ^ 7 v? > ( 9 2 m g % 1 . 0 7 m m o 1 ) *J J: «R * 
SI* !) n (lOOmg, 0.724mmol) W7t l« = h !)* (5mL) "f" 

5 OttlS$Rli, » < « # L . « tt «: IB $ « , # @ & £ 7 
7yv/a^D-rh^77-f - ( 5/ JJ # ^ /I' , 0~5%>^y-/U/2/^ao^^ 
V) lC«t«9»«(LT«iefk^^*tt««5t LTllfc (1 1 4 m g . 2 1%) 0 
MS m/e 646 [M+2H] 2 ' . 
[0124] 

b) l,4-tf*-[4-(l,4,8,l l-7l-77f'>^07h77^-l 
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1 -[4-(4-7-fef-/U- 1 - \f s< y >s ; / f fr) y x. - * ? ;\,~\ - 4 , % , 

1 l-hy-(t-yh*S/*A'# = /U)-1.4.8,l l-fl'STf'/^nf 
h5f*>©ftb9tl.4-t»-{4-[4,8,l 1- h y - ( t - y h A 
/I/ stf =. AO - 1 , 4 , 8 , 1 1 - f F77f or l<7f>!/y - 1 - <f A > f /P] 
7ix;Mf;Ht^7^y^f fflLta^UllSfll (c) W^ftlctot, 

%> Z L tz ( £ J|X $ 5 6 % ) o MS (ES+) m/e 34 6 [M + 

2 H] s ' „ 

[0125] 

% m m i e 

l-[4-(l,5-v ? Tf ? ->^P^-^^y-l-'</W>^/U)7i=>'U>^/l-] 
-1,4,8,1 l-7h7 7f->^OTl-7T*V'^SS!t<0|| 

\ - T * ? A> V ^ y i> > <T> ftfr *) \ , 5 - V T } S 9 * * V 9 > • ~ £ <fc * 
(G. Ewin et al., J. Chem. Res., Synop. , 1985, 1 1, 334) Sr ft ffl L 
W # li H « 0»J 1 (a) - (c) <*> # ife K o T , *E{k^*«rP»Lfc ( ^ i|Jl * 
6%) 0 ' H NMR (300MHz, d6-DMSO/D 2 0) 6 7.74 ( 
s, 4 H ) , 4.43 (br s, 4 H ) , 3.6-3.0 (br m, 20H) . 
2.21 (br m , 12H) 0 
[0126] 

nmm 1 7 

l-(4-|n[2-(^xf;i'7W)if/H7;y^f'*)7i = /v>f/H 
-1,4,8,1 l-?h57f->?Pfl>?f*V'tI»a 

a) l-[4-(7'Dt^f/l,)7i=/MfA]-4,.8,l 1 - M - (t - 7 
h * # /w # ^ /u ) - 1,4,8, 1 1 - r h77f nf Y y *f ■*> > 

7 t F 5 F !) (500mL) * , 6 Otf, a.a'-v'T'P^-p-^v'U' 
V (36.0g, 136mmol) £ , ^« t 5 S t'S ft L f: „ ^ » * y ^ A ( 

3 . 5 g . 25.3mmol) £ 8fS *P L , & V , 1 , 4 , 8 - Ml - ( t - 7*f * 
t*->*/V*=^)- 1,4,8,1 l-7h77fv'^DfF77*>' (B. Boitr 
el et al. , Tetrahedron Lett. , 1995, 36, 4995) ( 6.0 g, 1 1 . 9 8 m m o 
1) <DT-t h - b V » (lOOmL) f»*««:j*Tl.fc. ttft^fcSrettMfltH* 
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L „ tt # US « * * . i|«©^^D*#S/U>S:Jt*L» # ?fc £ S £ & 

36 $ •£ , ^n-7h^77^ - ( S/ !J * y * , 5 0%^?nn>?y/'^*f-y~ 

. 4 g , 90%)„MS (ES+)m/e 6 8 3 jo±t/ 6 8 5 [ M + H ] ' . 
[0127] 

b) l - (4-{tr^[2-(v=x^/wT5 / ) * f- ,v ] r % J * =f- =. i\, * 

f- ) - 4 , 8 , 1 1- h!)-(t-yRfii*i)i = /l')-l,4,8,l l-rhv 
7f->^DT h 7 x # y 

l-[4-(yD^->^/u)7x-;uyf-/u]-4,8,l 1- b l» - ( t - 7 N * 
5/#A-#s*) - 1,4,8, 1 l-xh7Tf r v'^DT-h7X*V ( 2 7 9 m g , 
0.408mmol) , N, N, N', N' - f F 7 if /I'v'if 1/ V H 7 ; V (2 
lluL, 0.8 2 0 mmo 1) « J: t|t|*R|« !l ^ (1 OOmg, 0.72 
4mmol) WTi?h~h!J/U (5mL) , 5 Otfl^H?, 

» < tt # L . ® & « 18 £ -fr > «®^^77-y->^^n-7h^77^ - ( > y 

* y A> . 0~5%>^/-^/^^do>?>) |C±»)»«LT««^^«jS:tt 
« «J t L X n tz ( 2 1 0 m g , 6 3%) , 

MS(ES+)m/e818[M+H]*„ 
[0128] 

c) l-(4-|f^[2-(v;xf*T^)if*]7;/^f/W7i=/M 
f*)-l,4,8, 1 1 - 7 F77f '^^Of h7T*^ • tSSI 

1 - (4-(f^[2-(v;xf/l,7;y)xf/H7? ;^/H7j=/M?-/H 
-4,8,1 l-hy-(t-^h*i/*/UJiR = /U) - 1,4,8,1 1 - 7 h 7 7 f 
v'^nrh7T*> ( 2 0 0 m g , 0.244mmo 1) »l,4-^t#t> ( 
2.0mL) f®iStSt*|mv ! xf ^x-f/Kf"4M®i« ( 1 . 5 m L ) £ Sis 

««ttH*S:JI2t!:**ttT (80t;) , fil K £ ( 1 0 0 m g . 5 3%) 

* . ' H NMR (300MHz, d 6-DMSO/D, O) 6 7.6 ( m 

, 4 - H ) , 4.0-2.9 (br m, 24H) , 2.2 (br s, 4 H ) , 1.1 
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1 (m, 12H) . 1.07 (t, 1 2 H)„ 
[0129] 

mm mi s 

i 

1 - I 4 - [ ( 2 - 7 s > / sf*)(3-7? y/o e;H7$ / > f- A- ] 7 * = jV 
t f- 1,4,8. 1 1 - T l-77f '^of h y r * > • -b & & & 

a) ; K*f *')(3 - ? K 7* n - 1 - *f ) T S V 
N-(2-75/if;l')-l,3-7D/^i;7^ (lO.OmL, 7 9.2 

mmol) , & 7k 7 * ;l- & (24. 6 g , 166mmol) Joitfp-fwUxy 

* * * V K (l.Og, 5.26mmol) <D h x > (500mL) ^ M & £ 
Iftl, f-(-y^?-^ - ^yK (Dean & Stark h e a d ) £ 

»ifef)HfHt||t (21g, 7 2%) . MS ( E S + ) m/e 378 [ 
M + H ] * . 

[0130] 

b) 1 - [4 - {[{2 - 7 9 )V4 5 Kif;H(3-:7^/K ^ K 7* o - l - ^ 
*)7; / ]^^/U}7*-/P>^7U] - 1,4,8, 1 1 - r l>77f ox h 7 
t 7i y • ■i- 

N,N,N',N'-T h /l-^if l'^ h !i 7 ;>roftb9 l:(2 -7?/W 

^ ifxf*)(3-7^-f ? f ? '< - i - 4 /i>)T * > & mm Ltiun-itnfa 

mi ( a ) - 1 ( c ) <D jj ft Id ft o T „ ! & IB {fc £ 05 Sr M m L t ( £ UK * 5 8 % ) 
0 MS(ES+)m/e 341 [M+2H] 2< „ 
[0131] 

c) 1 - (4 - ([(2 - 7 5 / *-<t /W) (3 - T S / 7° n fc° /u ) 7 5 y ] p« ^ ) 7 

* s A, ^ ) - 1 , 4f 8, 1 1 -7- K 9 7 If "> * D x h 7 7 73 y • "fa t& & & 

X * 7 — A- (5mL) t» 1 - [4 -|[(2-7^/M U'^f /H(3 -7?/V 
i; K7*B/< - 1 --f /P)7 ? /]^f*)7s5/^f - 1,4, 8, 1 1 - T 
^7f ->?Df h7f*y - ISIS ( 2 0 0 m g . 0.234mmo 1) £ 
t K 5 y y • * ID Vi ( 2 . 0 m L , 64.2mmol) tiSIL, 6 0tt4^fffl 
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tit w tit. m m & m % s . afiftsraaayfrASrSfri-s^x^x-^/i, 

M & T* & S L , rw*l£'fc£-£#:SL7to @ # £ Is) «X L . ^i^i-f^ 
*Jj:tf^*tf>-ca:*L, &V>T'. ISKiHt (80t) , «KfSfc£ft*tt 
( 1 5 0 m g , 9 5%) , MS (ES+)m/e 456 [M + HC1+H]' 

[0 13 21 

m m m 1 9 

1 - (4 - [-^ - (2 - f !i ^/u)7 5 / ^ f ;U]7 f /u) - 1 , 4 , 8, 1 

a) 1 - { 4 - [ 'J - ( 2 - If!) v> ) 7 ? y>f ;V]7i=/Mf;V)-4,8, 1 
l-h!)-(t-7'h#>'*/^-/H-l,4 1 8,l l-fh77f-^^ of h 

2 , 2 ' - V £ V V 7 Z > ( 7 7 m g > 0.500mmol) ^ 5^ <b h ^ 
n (tftte 0%»»ft 1 8.8mg, 0.470mmol) (0«*DMF (1 
OmL) * & ® $ K 8* flD L > $ iS £ & £ , 2U§T. 2 5 tf 1 Lf: t 1 
-[4-(yn^e>^/U)7i^/W^^/U]-4 ( 8, 1 1 - h V - ( t - ^h*'/* 
/UK =. /P ) - 1 , 4 , 8 , 1 l-T^rfV^DT^rAV ( 2 9 2 m g , 0. 

4 2 7mmo 1) ?>*S*DMF*&jK£ML, tt»£*«:-*fltH»Lfc D * £ 

tti L . £*>tffc**8lttHfe**-casi*L, £ $ £ -t£ ( » * $ 6£ # !; -7 A ) > ft 

~5%^^/-/W/v J i?nD>^>) ICi^ttKL-C^fefk^^^fttt^i: LT 
#fc(100mg»30%).MS(ES+)m/e 774 [M + H ] * „ 
[ 0 1 3 3 J 

b) 1 -|4 -[i/-(2 - f!) v^;H7 ? / > f /H7ii;Mf - 1,4,8 
,1 1 - r h 7 7 f •> ay- V 7 t 13 V • E & S£ & 

1 - (4 - { f * [ 2 — (v'xf ^7 5 / ) x ^ /u ] 7 5 y^f /H7i=/Mf 4-) 
-4,8,1 l-|>!l-(t-7'Hv'A/l'# = /H-l,4,8,l.l-fF77f 
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->^of h7T*V»ftl>!)l:i -|4-[i?-(2-ty vJ*)7 W^f /U]7 
i-/U>^/U|-4,8,l l-M-(t-yKi/*/^ = /H-l,4,8,l 1 
-f F57f nf F 7f *>5rfl LfcW^IJIffilPJ 1 (c) tf> # & K ft o 
T, t£IEft£to£i3i!!L7c ( £ HX * 9 4 % ) . MS (ES+) m/e 474 [ 
M + H ] ' . 

[0134] 

mmm 2 o 

l-[4-(2-f7"/^l'7^ / /f/H7i=/Mf*] - 1,4.8,1 1 - 
T h 7 7 f -> ? O 7 1-77*^ • ilgjlt 

N,N,N , ,N , -yh?x*A'J*:**'t'>'h!/7§:'0>ft*>9fc2-7'5y*- 
7*/-/l>*«fflLfc&fl>ttl&lt«17 ( a ) - 1 ( c ) CO £ j£ |c ft o T . 01 IE ft 
* * * ■ » L ( ± JR * 1 9 % ) . MS (ES+) m/e 202 [M+2H]' 

+ 

[0135] 

mmm 2 1 

l,4-t^[2-(2-'0 , /'f ^/D/1'7 W)-5,5--^(2-ey ^/t- 
)-4-**y-5H--f ?y:/!l>'-3-'f*^f*]'<^1f^ 1 f * - M7 

a) 2-(2-'<V/'f ;^/!)/l'7^)-5,5-^(2-lf !) ^/H-5H 
^'/!l^-4-t> 

2 , 2 ' - t? y A- ( 1 5 . 8 g , 74.4mmol) ti i 0= 2 - ^ .7 = / ^ ^ 
✓ >f 5 ✓ - /U (1 9 . 5 g . 1 1 1 . 7 m m o 1) (D * 9 J ~ >V (440mL) 
^fiL&tfoZ-fcmit-t Y V V J* ( 2 . 9 7 g , 74.4mmoI) <7> * (74mL) 

Si*3MttiU:„ JtlRLfcB#*ailL, *a<£jlll*tt-C«ieft£4IJ«:-t 
WtMniUTit (10. 5 g , 36%) . ' H NMR (300MHz 
, d « - D M S O ) 5 11.55 (br s, 1 H ) , 10.05 (br s , 1 
H) . 8.47 (m, 2H) , 7.76 (m, 2H) . 7.68 (m, 2H) . 7. 
25 (m, 4H) , 6.90 (m. 2 H ) „ £fel£»ffc$:t$>o<9,i:«*Bl,-C8J 
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3 <o @ ft , c n «r * « U . *Stt*3-frT«fcfl;£*J«:H*!:LT*fc'(l 
.2 5g, 5 % ) . ' H NMR (300MHz, d 6 - DMSO) 6 11.8 ( 
br s, 2H) , 10.5 (br s, 1 H ) , 8.64 (m, 2H) , 7.89 
(m. 2H) , 7.53 ( d . J = 8 . 0 H z , 2H) , 7.44 ( m . 4 H ) , 
7.07 ( m , 2 H )„ 
[ 0 1 3 6 J 

b) \ , A - \£ * [2 - {2 - ■< > */ <( 5 ^ '/ !) ^ 7 5 / )- 5 , 5 - >^(2 - If !) 
•S A) - 4 -**]/- A H - 4 % ? V !> > - 3 - <f f\s * f" A] y -t? > , t' X - h 

9 7 >\> •* p m m. m 

5H--f 5y/!IV-4-*> ( 3 9 0 ng, 1.00mmol)WDMF (1 
m L ) ^gftl;a,a'-^yn*-p-^->l/y ( 1 2 0 m g , 0.4 5mmo 

1) &-8t\zfo)!ttL1Z Q i££l£;#>££?fl-ri 2 ^ Pfl It U , & T , ft £E ft i|g L 
ft 0 Slit^DMSO (5mL) IC & # L , f tSH P L C [ODS, 0 ~ 9 0 % 
CH, CN/H 2 O ( 0 . 1 % T F A ) ] K £ <0 ft & L X m%&it& ® & M &® ft 
t L X 'fttz ( 2 4 0 m g , 5 0 % ) „ M S (ES+)m/e 84 1 [M + H ] * 

[0137] 

m m m 2 2 

2 , 6 - f ^ [ 2 - ( 2 - ^ > >/ ?y '/ !) 7 ? y ) - 5 , 5 - ( 2 - f 'J ^ 

a.a'-v ; 7'n ; e-p-^v'U->'0^;t?<9lC2.6-t*^(yu^^^/U)t°!; 
> £ <£ ffl L £ W fl- f± « 0)J 2 1 (a) -1 (b) <0 # ft (C ft o T . ^fEfk^^ 
ZfflU Ltz ( ± IR ^ 2 % ) . MS (ES+) m/e 84 2 [ M + H ] ' „ 
[0138] 

m m m 2 3 

1 , 4 - f * { [ 1 - ( 2 - V 4 s^'/y*)- 1 - trr -*s j 1* f- 
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0t?»2-^7-^/'<y , /^y > /-;l' (3 50m g> 2.0mmo 1) 
©DMF^®il:NaH (ttltf 6 0%^ft4fl8 8n g, 2.2mmol) £ & @ 

t ft v x 5 ft m 1 1> ft ^ x i&m l tz 0 &®mzmm.izto&L , 4 5 ftwmw Ltz 

□ ^MfcOttdftSPL, a.a'-^yu^-p-^^U^ ( 2 6 4 m g , 1. 
Ommol) £»0lw#ttTlH#fWlCfcfcoTiS&;jnLfc. & IC1$M 

« # L , MESiL, KRxf yHC^IKLfc, »W**««r*ttNH4 CI, N a 
Cltitif L, l*Na, SO, * EE * If L . Sfl5^77 

^n-rh^77>r - ( f s V U V A> . ft B = ^ /U ) KJ:»>tt«L-C«eft£*«:& 
fe*9*t LTifc ( 3 5 0 m g , 77%) 0 MS (ES+) m / e 453 [M 
+ HT . 

[ 0 1 3 9 J 

1 - [3-(2-^T-^/-0'/'f 5 ? V — /U - 1 - ^/U>^/P)7;c-yu> 
? * ] - 1 . 4 , 8 , 1 1 - x h?Tf , f*P7h?f*> • S i£ & & <7) 18 M 

a) 1 - [3-(^ot^f /K7i=/l/^f /I/] - 4,8, 1 1 - M "(t - 7" 
h dr # ;W # =WW ) - 1,4.8, 11 - T h77f d? h 7 T # > 

7 * h = h !J /U (3 5 0mL) 4> , 6 Ott, a,a'-v J 7'n ; &-m-*->U 
i- (22. 0 g , 83.3mmol) £ , JS#1-3i:T'jt#Lfco « * * U * ^ ( 
2 . 0 g ; 1 4.5mmo D'JSDU ft^t, 1 , 4 , 8 - HI - ( t - 7"f ^ 

- 1,4,8, 1 1-f ^nfv-^DT^f^ (B. Boitr 
el et al. , Tetrahedron Lett. , 1995, 36, 4995) ( 4 . 0 g , 7.99mmol 
) <D 7 ± h = r- 'J A* (lOOmL) tf&ffcfcffiTLf;:, ^?S^^?r6ll#^}t^t 
, ft £P L , IH5 # & 38 £ -£ £ « ja«Ho^^B**i/u>Sril*L, S ii$ £ M EE & % 
£ i*T , ^uvh^y7-< - ( > U * f /U , 50%'^^DP^?y/'s*i)-y-v2 

/S?*npy*y) fcftL-CliaEfc£fc*:tei*{*£LT;fcfc (4. 
5 5 g , 8 3%) 0 1 H NMR (300MHz, CDCh ) 6 7.30-7. 

19 (m, 4H) , 4.49 (s, 2H) , 3.51 (s, 2H) , 3.45-3. 

20 (m. 12H) , 2.62 (m, 2H) , 2.38 (m, 2H) . 1.91 ( 
m, 2H) , 1.68 (m, 2 H ) , 1.47-1.43 ( m . 2 7 H ) „ 
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[0140] 

b) 1 - [3-(2-* f T=i5>y'<j//-f - 1 -4A>**-A,)7*=. 
yu > f - 4 , 8 , 1 l-hy(t-^h*5/*/nR = yW)-1.4.8.1 1 - x h 

1 - [3 - (/n* ^ f /l,)7i=yM f /H- 4, 8, 1 1- HJ-(t-yi«Jf 
> H ifs =. >\, ) - 1 , 4 , 8 , 1 l-T-YyT-f'y^arVyTtiy ( 2 9 3 m g , 
0 . 4 3 m m o 1 ) , 2 - - ^ ^-/-^ ( 2 2 5 m 6l 1.28 

7mmol) *5£tft%&% ( 1 0 0 m g , 0.7 24mmol) 

*7± h - h V * ( 5 m L) * "C - tt IC » it«**<C*«fel«?W. »< « # L 4 
ij* <b ;!JP $ L £ „ 77-y'>=.^n-vh:y77^ - ( J/ !) * y /U , ^nn^yv 

( 1 1 5 m g , 34%) 0 MS(ES+)m/e 778 [M + H T . 
[0141] 

c) 1 - [3-(2-yT-^y^vy-< $ - 1 - ^f/U^^/U)7i = 
/V > * /H - 1,4.8, 1 1 - r l-77f i/^7 ^77*V • £ J£ & J£ 

1 - [3-(2-^7 = -^Mi'/'f * ? */ - JV - l -^f;U> f ;u)7x = /V^ 
^ ] - 4 , 8 , 1 l-hy(t-^h^rv'*/WJ|f=i/U)-l,4,8,l 1 - f h 7 T 
f P7 1-77A> ( 7 0 m g s 0.090mmol) <0 ^ * ^ - /V (2mL 
) fSii^t*ti"f l OHC] ( 4 M » 2 . 0 m L % 8.0mmo I) tJlHL 
, -SlftlLfc. @ ft £ «* il L . 5> * * -fr y i-r;^j:0!^*t>flif L 
•CfllEfb^*«r*feH*i:UT#fc ( 5 0 m g , 84%) . MS (ES+) m / 
e 4 7 8 [M + H ] * „ 
[0142] 

H Ik « 2 5 

1 - [4 - (2-7; 5^'/-/V - 1 - -< /U > f *)7i-;Mf ;H 

-1,4.8,1 l-7h57f->?nrh77 r *i'-lSK)i 

a) 1 -[4-(7"Dt^f-yP)7i=/Mf/l']-4,8 1 1 1 - F!l - (t - 7 
h^->A/M = /H - 1,4,8, 1 l-7h77fi/^D7 h 9 r # > 

T * h = h !> * ( 5 0 0 m L ) «t> , 60t-C, o,a'-^yD*-p-*>^ 
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y (36. 0 g , 136mmol) £ x **t5*^«»L'fc. & U >) -7 J* ( 
3 . 5 g , 25.3mmo]) J6 flD L . ft V* T , 1,4, 8 - Ml - (t - ^f * 
* * •> * /U jK - fU) - 1 , 4 , 8 , 1 1 - r h 7 7 if •> ? □ r h 7 f * > (B. Boitr 
eletal., Tetrahedron Lett., 1995, 36, 4995) (6.0 g, 1 1 . 9 8 m m o 

i) © 7 1 h - h y ^ (loomD tjgaitinfc. ftK-&»&6i*fli!8tfli 

L, ft £P L , ig*Jro^7*n*^'>U^S:i«*L., « $ £ « M 

9a^h?7y>( — ( *s V 13 f , 5 0%^^PD^V/^JftV- 

2%j«*/-/w/i?*ppy*5/) i;: ttL-c*fc ft L-cfcfc (7 

. 4 g , 9 0 % ) „ M S (ES+)m/e 683*3iO?685 [M + H ]* . 
[0143] 

b) \ - [A - {2 - T K S >{ % ? V - - I - << /V * f- /\,) 7 * z. t\, * 

? ] - 1,4,8, 1 1 - -r h 7 7 f •> ; d f b 7 ? * > • £ ifi $ & 

2-i/r-v ; y'<>-y^ ?y/-*oftjj!ii:2-7? / •<> y 4 i ? / - * 

SrtefflL. 1 - [3-(7'D^^^/u)7^^/W^^yu]-4,8. 1 1 - h !) - (t 
-7* h * 5/ * sK = ^ ) - 1,4,8, 1 1 - T h 5 7 f •> ? P 7- l>7fi/>©ftt) 
0IC1 - [4-(7*n^p<^/U)7a-/W>^/U]-4.8, 1 1 - h V - ( t - 7* r- 
= - 1,4.8, 1 1 - y- h7T-ir'->^nx h77iJy^fflLT, 
31 Jfi #J 2 4 b t6 X 1 c i:Et«*St}T/£ot > ^tEfk^^^H^t Ltlfc 
„MS(ES+)m/e 219 [M+2H]' 1 . 
[0144] 

m m m 2 6 

1 . 8 - f * - [ 4 - (1,4,8, 1 1 - x h 7 7 f ^ a ? h7x7J> - 1 - -f 
/Up<f-/U)7i^/P^^^]-l,4,8,ll-7 L h7Tifv'^07h77*>'- 

a) 4,1 1 - f * ( p - h/Ua>^/W*syP)-l,8-K'^-[4-(4,8, 
1 1 - h Mlp - h/H>^/l'*-/l'l - 1 , 4, 8 , 1 1-f ^Tfi/Mr 
h 7 7 77 > - 1 ->f/Mf/l')7x=A'^fA']- 1,4,8, 1 1 - T h 7 7 f 
^ n r h 7 > 

ffia>U:**fi!t&££tp4.8, 1 l - h \) 7. - ( p - K/w^y^/u^^/p) - 1,4, 
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8,1 1 - f F77f of h7f*^ ( 5 9 0 mg, 0.890mmol) ( 
M. Ciampolini et al. . Inorg. Chem. , 1987, 26, 3527) , a , a ' — 'J 7 a * — 
p - * > U > ( 1 1 7 m g , 0.445mmol) , $ $ # U £ A (369mg 
. 2.67mmol) S i07 t > = I- !/ * (lOmL) (OftfiftH Otf 1 

8 * mi in » l , ft ^ -e , ftiL, *i:5?^i3B.^^^tonn"e»iB*-frfc. ttw 

&£ifc#L ( NaC l^fP^^jg) , ftjia^-e- (MgSO, ) , » t£ £ M £ IK * L 

, I8«)IHd7K77^ - ( y * ff iv % 50-1 oo%SSfxf*/ 
~ * -9- y , & ^ -c , 5%>^/-/u/^^ddp«^^) fcftLT»ie{fc£»fc# 

SI Sfti ttit ( 3 5 m g , 8%)„MS (ES+) m/e 1019 [M 
+ 2H] 1 ' 0 

[0145] 

b) 1 , 8 - tf X - [ 4 - (1,4,8,1 1 - r l>7 7f->^Pf h 7 X # > - 1 
- ^ ;< X A- ) 7 ^ ~ /l- * T ^ ] ~ 1,4,8, 1 1 - X h 7 7 f ■> ^ P X h 7 X # 

> • + 

4,1 l-C^(p-h/Hy^/W* = /U)-l,8-K'^-[4-(4,8,l 1 - 
h !> * { p - h /U ;c * =• /W - 1,4,8, 1 1 -x h 7 T -f -> ? p X h 7 X 

* V - 1 - ^ x * ) 7 * =■ JU / x /V ] - 1.4,8,1 1 - X l-77f PT 

h 7 X 77 > ( 3 5 m g , 0.0 17mmol) 4 8 %?KttH Br/ftK (2 : 3 
. 2.5mL) q-e&M&ittettt, I S*fmUa&L1Z 0 & JP L & , @ # £ « ii 
L , ft ft L (IIS, d p p< 9 "y 3i - x ^ ) . & $ £ -fr T ( X £ T , 60t 

) . m&it&m* V > t & <T>mfr t LX%1t (26 mgl 87%) „ MS (ES 
+ ) m / e 403 [M+2H]' ' „ 
[0146] 

H tt W 2 7 

1.1 l-fc'x-[4-(l,4,8,l l-xh7Tf-'v'*nxh7x#V-l- 
^/Mf-^)7i=/Mf /H - 1,4.8. 1 1 -7- h 7 7 f V' ? D f h 7 X # > 

**M2 6fcR*Lfc;frftfcJ:0*Efc£**Hf*fcLTftfc ( 8 m g » 2% 
) , ' H NMR (300MHz, D 2 O ) 5 7.57 ( d . 4H, J=7.9H 
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z) . 7.47 (d, 4H, J = 7.9Hz) . 4.29 (s, 4H) . 4.03 (s 
, 4H) , 3.39-2.94 ( m , 48H) , 2.13 (m, 8H) , 1.97 ( 
m , 4 H ) . 

[0147] 
Xtfl 2 8 

l-[4-(N-(3-(>f/l'7^)7'De/H-N-^f/l'7; y>f/H7 
sL^jU^f-/U]-l,4,8, 1 1 - r h 5 7 f •> ^ p f h 7 x # V • * & & & 

2 - ?T - *J S °S 4 ^'/-^roftfc5l:N,N'-^^f ^ - 1,3-7" 

p^'y v/7 i >«rftffi L, 1 -[3-(/nt/f/V)7i=/Mf /H-4, 8, 1 
1- h y - ( t - y h*'/#/Kf5A')-l 1 4,8 1 1 1 - T h57f of h 
^fjt/^rofttogfcl - [4-(yn^^f-/W)7i=/U^f L /H-4,8, 1 1- h 
SJ-(t-7*h*S'*/I'# = /l')- 1.4.8,1 1 - X blT^f* a? h 7 r # 
> & & ffl L T , 3g*W2 4b*iJ:t5lclcE«Ufe*tt4:fT'5eor. H IE (fc £ #3 
4: @ ft £ L T „ 1 H NMR (300MHz, DMSO/D, O) 5 7-8 
(m, 4H) , 4.4 (m, 4 H ) , 3.6 (s, 6H) , 3.4-2.9 ( m , 1 
4H) » 2.65 (m, 4H) . 2.15 (m, 8H) . 
10 14 8] 

mm w 2 9 

1 - [4 - ( N - { 3 , 4 - U^{?***/7x5^^f^|7 5 / / f- A' ) 7 x. 

=. ,v t <?■ >v } - 1,4.8, 1 1 -t YyTVi/VvT V y f * v - 3£ & Bfc & 

l-[4-(yDt^f*)7i=*^f*]-4,8, 1 1- h y - ( t - 7* 1- * 
- 1,4,8, 1 l-rFnf^i'nf^f^ ( 6 1 m g , 0 
.089mmol) & & X* 3 , 4 - * \s > ¥ * * <s ^ V i? ^ T \ > ( 4 0 m g , 
0.26 7mmol) <T> x. 9 J — ,l> (3mL) til^i?r8 0~9 0tt'3^ri 
mm Lit, ®mzm%£V. atHj5;DMSOl;ffg«?L > ^f!HPLC (2 0 
-8 0 % T -fc h - h V /W/tK+0. 1 %TFA) IC i *) ? n-7 h ^ 7 7 W - |C ft 
L . b tv 7c tft K h y - ( t - 7" h * * )V # - ;U ) * ffl {* £ x * 7 - ( 2 . 
5mL) & A? L > > ! ^-=3f-^> c t J COHCl(4.0M > 2 . 0 m L , 8mmol) 

fcjsAoL.fc. i*«a*«:2 4i*rottiiL» * -e , asas-s-cwK ft 
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„MS(ES+)m/e 454 [M + H ]' „ 
[0149] 

mmm 3 o~3 4 

IS475>tftfflLt, mt«2 9IC|B*Lt*ttlCttoT. EH T © ft ^ • 
£ « U fc o 

[0150] 

1 -[4-(N-(3,5-v>7/^P7i=^>f/M7; / 
f/H-1,4,8,1 l-Tl-77f->^Df F7T*y-Ii8i, MS (ES 
+ )m/e 446 [M + H ] * . 

1 - [4-(7s/f 7J?y - 1 0-'f/l'^ i ? L ^)7i = /U^^/l'] - 1,4,8, 

1 l-7F77fv'^Df [-77*>'ItM. MS (ES+) m / e 50 

2 [m + h r o 

1 - [4-(N-(4-7; / - 2 - * f-Ar* / y ^-6-^*17? / 
7ss*^*]-l,4,8, 1 1-T h 5 7 f •> ^ n f h 7 r # > • E 4S & & „ 
MS(ES+)m/e 476 [M + H V „ 

1 - [4-(N-U-(2-y7 = y/ f 7'/-;l--4-'f*)7i=*)7; / 
> ^ A* ) 7 * s ^ f - ] - 1,4,8,1 1 - T Y'j7 J f*/9v s r ^7*> • 3£ 
£S£*g „ MS (ES+) m/e 536 [M + H ]* „ 

1 -[4-(N-|3-(2-^7 = i?>'f 7/-^-4 - ^yH7i=/H7? y 
^^/P)7i-/Up<^/w] - 1,4,8, 1 1 - r l> 7 7 f V ? o 7 h y r # >- • £ 
MS (ES+) m/e 536 [ M + H ] 1 „ 
[0151] 
5 

1 - [ 5 - =■ h d - 3 - (N - 13 - (2 - f i-^je? / -/I' - 5 - /I'lT 5 

- 1,4,8, 1 1 -7- h 7 7 f •> ^ p 7 h7f*y • 

3l i^i 

a) 1 - [3-(^Dt^f ;H - 5-s hD7x=;^f /H-4,8, 1 1 - h 
P-(t-^^'>*;^^;H-l,4,8,l l-f F77f'>^or 1^77* 
v 
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PIHtlfc, 1 H NMR (300MHz, CDCh ) 6 8.12 (m, 
2H) , 7.65 (s. 1H) . 4.53 ( s . 2H) , 3.63 (s, 2H) . 
3.5-3.2 (m, 12H) , 2.65 ( m , 2H) , 2.40 (m, 2H) , 1 
.92 (m, 2H) , 1.70 (m. 2H) , 1.55-1.30 (m, 2 7 H ) „ 
[0152] 

b) l-[5--ho-3-(N-|3-(2-fxi/V)bf5-/-/V-5-'fM 
7W>f;l')7s=*^fA']-l 1 4J 1 l 1 - T F 7 7 f '> ^ D t Y 7 T f) 

l-[4-(7ot^f/i')7i=yMf/i']-4,8,l 1- h !) - ( t - 7 1 h # 
5/ # # = /u ) - 1,4,8, i i - r h?Tf f^Bf h^fAywftfc 1 )!: i - 

[S-fyc* ^) - 5- = M7i=/Mf /H-4,8, 1 1- M-(t- 

= - 1 ,4,8, 1 l-fl>77fv'^ofh7fA^^ffilL 
. 3,4-^fl/Vv ! ^*i"<>v f /U7^«ft;l3»)l:5-7; / - 3 - ( 2 - f" 
x = /u)t7 , /-^SrtfflLt, |g*«l2 9lcE«Lfc*ttS:fT*o-C» fii BE 
^•fcH#Htl|t. MS (ES+)m/e 513 [M+H] 4 C 
10 15 3] 
HJ6W3 6 ~ 3 9 

8 L fc. 

1 - [5-=- ho- 3 -(7i /f 7-^y - 1 0 - W /W P< f - /W ) 7 * =• /V / =f- JV ] 
-1,4,8,1 \ -7- V 7 T If v-^nf F7T*> • ItlH. MS (ES+) 
m/e 547 [M+H]'„ 

1 - [3 - (N - (4 - 7 ; J - 2 - * f- >V * / >J > - 6 - -f iV } T i J / f * ) 
-5-=hn7x=/U>f-/U] - 1,4,8,1 1 - X h 7 7 f •> ^ P T h 7 X # >" 
•IfilKII. MS (ES+) m/e 52 1 [M+H]' „ 

l-[3-(N-[4-(2-^7^^7f7y , -;V-4-^yV)7i-/H75/ 
/ f - ) - 5 - = ho7a=./W>^yW] - 1,4,8, 1 1 - x F 7 7 f •> ? d 7 h 
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77*^ • Illtl. MS (E S+) m/e 58 1 [M + H ] ' . 

l-[3-(N-{3-(2-^T^> ; yf-T/-/W-4--<^)7i^/U}T$/ 
t f ) - 5 - - h D 7ir;M f /I/] - 1,4,8. 1 1 - f F 7 7 f •> ? n 7 h 
7 T * y • Z.t&m&o MS (ES+) m/e 58 1 [M + H ] ' . 
[0154] 

mMM4 0 

l-[5-7'n*-3-(N-(3-(2-fx = ^)if7>'-/u-5-'f^)7i 
;>f/l')7i = *^f;l'] - 1,4,8, 1 1 - x h 7 7 f v- n-r h 7 x # V • 

a) 1 - [5-^n*-3-(7'D*^f-/l/)73i=./U^f-/L']-4,8, 1 1 - 
h y - ( t -7"I>*^*/^ = ;H - 1,4,8, 1 1 -7- l>77fi/?Df 

* y 

B,a'-v ; 7'D*-m-^-/U^©ft}?!)l:5-7'D ; e-l,3-t'^(7'ti* 

>^/w)^V^y*ttfflLT3l*«i|lafclE«Lfc*ac«rn/j:o-C«ieft^<»«r 
ia**Htffc. MS ( E S + ) m / e 76 1, 763, 765 [M + H T 

□ 

[0155] 

b) 1 - [5 - y P/e - 3 - (N - (3 - (2 - f x^;l/) ^7 - 5 - ^ 
7; / / f /M7i^/Mf - 1,4,8, 1 1 - T YyT-fi/tU7-Y7Tt> 
V • 

1 -[4 -(/p^ /v)7x^;^f yH - 4 t 8, 1 l-M-d-^h* 
^*/^^yl/) - 1, 4,8,1 1 -7- h 7 7 f y ^ p r h7T^>Oft^9l:i - 
[5-^o^- 3 - (yp^e / f ;V)7i-/M f /U]- 4, 8, 1 1 - h 9 - ( t - 
^^->*;^^/H - 1,4,8,1 1 - 7 h57f v/^ pt h77*y«rffifflL 
, 3,4->fl/yi;t^'>'<yv ? /U7?y(Oft^^l:5-7;y-3-(2--f 
x^;Her/"/^ttffllT, 3? ffi m 2 9 K 12 ft CO * ffi £ fir ft o T , ff £ fb £ 
Ulfti: Itifco MS ( E S + ) m/e 546, 548 [M+H]' 0 
[0 1 5 6] 

It Ik ffl 4 1 ~ 4 4 
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aS<CT$>**fflU-C3llfiflij40lcKilLfc*tt^ftoTWT<0<k-&«j«rW 

l-[5--7a*-3-{yx;=f-Ti/>-lO-'(At'?-fr)y*~JUt 1 f-sl>] 
-1,4,8,1 l-fh57ff?Dfh?f#y. MS (ES+) 

m/e 580, 582 [ M + H ] " 0 

l-[3-(N-(4-7W-2-/f**^>-6-^|7$y^f;H 
-5-yo*7i^/W^f-/l']-l,4,8,l 1 - r (• 7 7 f v' ^ d t h 7 r # V 

• S&K&o MS (ES+) m/e 554, 556 [M + H ] ' . 

1 - [5 - 7 u * - 3 — ( N — { 4 - (2-/7s^f7'/-* - 4 - ^ /W ) 7 
a: =. /W} 7 5 / > 7^ ) 7 1,4,8, 1 1 - 7" h 7 7 f '> ? d f h 

^X^V-I^KlfioMS (ES+)m/e 6 14, 6 16 [M+H]'„ 

1 - 3-(N-(3-(2-!)'7 = ^/f 7/-^-4-^*)7 

a: — /!•> } T * S / ? A>) 7 x. =■ *U / f JV] - 1,4,8, 1 1 - X h 7 7 f y 7 P f h 
7T • SSSE«„ MS ( E S + ) m / e 6 14, 6 16 [M + H ] 4 . 

[0157] 

mtom 4 5 

l-[3-(N-(6->f/l'-2--l-D7i=;W7;/'>f/K7i=/M 
f 1 ^ ] - 1,4,8, 1 1 - r h7Tf"*->^nx h 7 T # >- • 31 & & & 

1 '[4-(7nt^f A< ) 7 s = ^ f /V 3-4,8,1 1- h !J - ( t - 7* K 
•> * /HI? = ) - 1 , 4 , 8 , 1 l-rF^f^Mr^T^olt^dlci- 

[3-(yo ; e^f/l')7a-;l'>f /H-4,8, 1 1 - h U - (t -7* h * •> # 

# = - 1.4, 8.1 l-7h77fi/^Df F7r*-/^KfflL, 3,4-p< 

fflUT, **«2 9lc|E«L-/Si*fls«:ff4o-cailBflS**«ria#i:L-C#fc. M 
S ( E S + ) m / e 455 [M + H ] ' . 
[0158] 

n to m 4 6 
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1 - [3 - (N - ( 3 - (2 - f- - ;U ) f y V - /V - 5 — W fr\T i / * =? 

* - j ,u ] - i,4,8.1 1 - ?■ h ? 7 V f s 9 o f- h ? ? * > > M 
S(ES+)m/e 468 [M + H ] ' . 

[0159] 

% mm 4 7 

1 - [4 — (N — {1 - / f- )\> - 3 - (2 - =■ A- ) f 7 /-/W- 5 - -< yU ) T 5 
y>f-/W)7^-yUp<^;u] - 1,4,8. 1 1 - x h 7 7 f v' # n x h 7 r # V • 
3l ^£ St 

a) l-[4-(^D?^f;K7i = /Mf/l']-4,8,l 1 - M - (t - 7* 
r- * # # =wU ) - 1,4,8. 1 1 - T F 7 7 f •> i' P 7- V y f t> > 

T-th-hyyU (500mL) * , 6 Ott, a.a , -v f 7"p^-p-*S'U 
V (36. 0 g , 1 3 6 m m o 1) £ , S«t 5 S ftUt L f:. ( 
3.5 g> 25.3mmol) Sr * *D U » ft T , 1 , 4 , 8 - M - ( t - 7*f 

= - 1,4,8,1 l-f^Tf'/^ny F^f^V (B. Boitr 
el et el. , Tetrahedron Lett. , 1995, 36, 4995) ( 6 . 0 g . 1 1 . 9 8 m m o 

i) <dt± b - h v * (loomD <p®m*®TLtz 0 z e mmmft 

• 4 g % 90%) 0 MS (ES+) m/e 6 8 3 J; y 6 8 5 [M + H ] * . 

10 16 0] 

b) 1 - [ 4 - ( N - { 1 - ^f/l'-3-(2-fi-/l')f7V r -/l'-5-'f/l') 
7 % J * f- A,)y x. - >v * =f- A,]- 1,4,8, 1 1 - -r ^7f '>?nf h 7 x # 

3l jSfe 

5-75/- l->f-^-3-(2-^^^/U)t: w yy-/U ( 3 0 0 m g , 1. 
6 7 m m o 1) , 1 - [4-(^P i e^/H7i=^^f;H-4,8 l 1 1 - h ^ 
-(t-^h*i/i/^5^)-l,4,8,l l-fF7Tf '>^DfF77^y 
( 3 7 9 m g , 0.555mmol) fc i (/x ^ ; -yv (3mL) O rg £ $J £ il 



(67) ft* 2002-543126 

©HPLC (ODS, 10~90%7-fch-h!J/U/*+0.1%TFA) \Z £ 
OSSLfc. '&btltz&m<Pfflfc<r>4M HCl/^t^tV ( 2 m L , 8mmo 
1) tSXVi? 9aa*fi> ( 4 m L) fSffi^rl S^fflttlL, & V» T» , i* $ L 

fee nu> ^>*i«fc^x-r/u-Ci5fe^U, Hk ^ T- , SiX^TT-^^ 

**t«Eft^fttafti: UtHfc ( 2 0 m g , 5%) , LCMS m/z 4 8 
2 [M + H ] ' . 

[0161] 
$ ft 09 4 8 ~ 5 0 

1 - [ 4 - ( N - I 3 - ^ ^ t* 7 / - ;U - 5 - -f /P } T ^ 7 ^f/W7i=;M 
^A-] - 1,4, 8.1 1-f F?7f"/^Df h?f#>.IiU|, LCMS 
m/ z 4 0 0 [M + H ] * . 

l-[4-(N-|3-(4-^f/l'7i;/Ht7'/-*-5-^M7$yyf 
x = ^ ^ f /!»] - 1 , 4 , 8 , 1 1 - T h 7 7 f ? o f h 7 r 7J >• • jE & |g 
LCMS m/z 476 [M + H ] * . 
1 -[4-(N-(3-(2-7!);H^7^-^-5-^/H7; yy^/u)7i 
= /Mf;H - 1,4,8, 1 1-f h?7f'/Mf £lllt. LC 

MSm/z 452 [M+H] 4 . 
[01621 
H ft 0U 5 1 

1 - [3 - (N-{3 - (4 - ^f ^7i=;i/)1^7'/-/l' - 5 - ■< >\>\T x J /■ =f- 
/H7i^;M f M - 1,4,8, 1 1 -7- h 7 7 f 5/ ? □ f hvr*^ • 31 & B£ 

a) 1 - [3-(7a*rt?-,l,)7 /V / ;l>] - 4,8,1 1 - M - (t - 7 

b * ■> # *' ~ ) - 1,4,8, 1 1 - 7- h 7 T If -> ? n -r ^7*V 

7 ir h - h \) )V (350mL) 6 Ott', a, n ' - v^7p t-m- + '/I/ 

y (22. 0 g , 83.3mmol) $:®#1-?>£-C-*t#Lfr 0 £S & # L» * A (2 
. 0 g , 1 4 . 5 m m o l ) £ 8s AO L , & <^ T , 1 , 4 , 8 - h D - ( t - 7f 



(68) #$2 0 0 2-5 4 3 1 2 6 

^■>A/U^z/1/) - 1,4.8,1 l- ; rh : 7T1f^i'aThy7 : ^y (B. Boitrel 
et al. , Tetrahedron Lett. , 1995, 36, 4995) ( 4 . 0 g , 7.99mmol) 
<D7± h - h >) » (lOOmL) **«**TL.fc. tta£fc*6B*l«]if#l,» 
»IL. » # * S # . ajM©s?^B**s/i^^«r||*L, 

/ i?9uu*9>) LXn^itfttfoZfemW t LX'fttz. (4.5 

5g, 83%) o 1 H NMR (300MHz, CDCh ) 8 7.30-7.1 
9 (m, 4H) , 4.49 (s, 2H) . 3.51 (s, 2H) , 3.45-3.2 
0 (m, 12H) , 2.62 ( m , 2H) . 2.38 ( m , 2H) , 1.91 (m 
, 2 H ) s 1.68 (m, 2H) , 1.47-1.43 (m, 27H) , 
[0163] 

b) 1 -[3-(N-{3-(4-^f^7xi/Hf7/- J 'l' - 5--f/H7 5 J 
t f- fv)y x = iv * f- >v}- 1,4, 8, l 1 - r (• 7 7 f ? o -r r- 7 x # v • S 

St 

5-7;;-3-(4 - ^f/P7i=;l')f ^-/-/l' ( 2 1 7 m g , 1.2 5m 
mol) . 1 -[3 -(7ot^.f /P)7i-;Mf /H-4,8, 1 1 - h!) - (t 
-:/h*S'#yl'#=wU)-1.4,8,l l-7h77f'>^Dfh7T*> (7 7 
9 m g . 1.14mmol),j^K*!^(7i».(473mg, 3 . 4 2 m m o 1 ) *5 
±V7±h-bV/l< (1 lmL) ©I^«5«:6 0 2. 5 ^WIl* ft V » T 

, XIIL, * 4: ft***'* * ©fll]T»ES*fc. tti 4to * * > NaC lfiS fp * ® m 
XfcftL, ft^-C, &$$-frfc (MgSO, ) „ ®&£iai£|&£L, 1%®®** 
afbfyyj - (~> V * V /V s ft $ ^ , ft ^ "C x 10%^*/— */5>* 
a a / ? y + 0 . 5 % T > * ^ T * ) iC ft L „ H bil t SSf HI* 3 0 m g « 
4M HCl/^ttf V ( 1 m L , 4mmol) iiXVStua/try (2mL 
) & 1 8«$f«IL, ft^T-. i* i® L fc „ iJSfct-^PD^ytiitf 

* - x /u T- ft # L , ft ^ T- , »X£T^tt*aFttT*eft£*J«:Hfci:LT»fc 
( 2 5 m g , 2 6%) , MS (ES+)m/e 476 [ M + H ] " . 
[0164] 
m Kg to 5 2 



(69) ^2 0 0 2-5 4 3 1 2 6 

1 -[3-(N-(l -^f ;i/-3-7 i -/^ , r/-;i'-5-^H7; /^f 
^)7x^;Mf/H - 1,4,8, 1 1 - f h?7f f /^'Pf 

5-7;; - l-yf/^3-7i^/ver/"^ ( 5 1 m g , 0.29 2m 
mo 1) fcil/i - [3-(yD^>f/i,)7x^^>f /H-4,8, 1 1- b V - 
(t-^K'>A/^^/H-l,4 t 8,l 1-x F77f '>^dt h 7 T # > ( 
lOOmg, 0 . 1 4 6 m m o 1 ) ^)y>fy^/^7; F ( 0 . 5 m L ) * » K 
trl 84DilU & V> -C % 0. lM*ttR»* y yutOBfd 
E £ o SS*J^RP»6HPLC (ODS, 1 

0-905i7t^M^/*+0.lXTFA) lei 9 » « L 0 <b *l ft 
Stfflft^) 4 M H C 1/ > ( 1 m L , 4mmol) tittf'^op^ 

> ( 3 m L) c f^?i$5r7 2^P^^@L, ft ^ T» , S^? P p > ^fc i tf*T#R 
Lfco *ltrlM*ttNaOHi:J?^pp^yt©|||-C»BS*t g *T«E£ 

( 3 m g , 4%)„ LCMS m/z 476 [M + H T Q 
[0165] 

mmm 5 3-5 5 

BSfcrsv&ttfflL-CHlUMS 2 IB % L 3* ft f£ o T jgl T <n it $ m £ SB 

1-[3-(N-|3-(4-^pd7i^;1^) - 1 - ^ f /l^ t° 7 / - /L' - 5 - ^ 
;W7? / >f^)7x^;Mf/i/]-l,4,8,l 1-r h?7f^?Pf F7r 
*> 0 LCMS m/z 510, 512 [M+H] + 0 

1 - [3 - ( N - { 1 , 3 - y7xr.;Vb°7/-^ - 5 - >f } T * / > /W ) 7 * 
s/Mf/l'] - 1,4,8, 1 1 - f F57f p? h??*^, LCMS m / 
z 5 3 8 [M + H ] + o 

1 ~[3-(N-(3-(4 - t - ^f ^7x^/W - 1 - >f^t s 7'/-^ - 5 
-^/M7 ^ y > f /U)7x^/u^ f ;u] - 1,4,8, 1 1 - x F 7 7 f ^ p f h 
yr^VoLCMSm/z 532 [M+H] + 0 
[0166] 
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I 0 1 6 7 J 

n m m 5 6 

* I * fc 14 I I T* ^ £ ft 5 ft: £ ( 1 m g ~ 1 0 0 m g ) ^^ftMASS^Pj 
I7B//MU-C, 1 H©ttfflto§ia»i»IfttiSI**6„ 
[0168} 

m m m 5 7 

£'J K #J 
IS l ) 







l . i *fctt i I -c^sn*^*) 


4 0 m g 


2. =i — — =f 


2 Omg 


3. T/U*>6fc 


2 Omg 




2 Omg 


5. ^r7!)yK-7^i'i>A 


1 .3mg 


[0169] 




© m m m <d w m 





f£ ft 1 , 2, 3J3 < tt/4^iiS^$*^-/^^^^-^T-y^>K1-?>o tft 

•C litt*jSI<a-&t 4 , filB K * x. $ . Sofc!!^ No. 8 

y •> :* (2.38mm) ^^y-ySrtefflLTSSb^^^-^U-^-lCii-f- 
:ilcJ;otIHai:f ^5, R^T, I8&S:, 14 0° f (6 0^c) <n * - 7 

[0170] 

g it m 5 a 
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r<7>fcffi£&t*ffl& ( »C *H * « # ) T' #r # 1" 6 (10 0m I*?) . ^ "0 . & 

& & £ 0 . 2 2 5?D>Bg:7^/w*-T-i*i§-f5::ilci'9$SIL. « & g t§ * 
ft it 1" * « 

[0171] 
[0172] 

U tt M 5 9 - * :/ -tr A n A to 
[« 2 ] 

l-[4-(N-{4-75/-2-^fM/liy-6->f/l'}7^ 2 5m g 
. ^f^)7i=/Mf/l'] - 1 ,4,8, 1 1 -T hyt-f-y^ Dfh7 
r # y ■ (HJfctfJ 3 2 Of fcfcfo) 

7^ X 5 5m g 

ZjVV 1 6 m g 

* 3 ?T])>1t*y*i/t?J» '■ 4m g 



[0173] 

* * W 6 o - &*ttt#8Qifij£ife 

*««OTPO««!7^^ h*S4i"*fc»OttWffl«?i(Sr, *> 1 OS 
t%«7'i3fc! , uy^!)3-/Pfl.5lt%©l-[3-(N-(3-(2-/7 = 

/U ] - 1 , 4 , 8 , 1 1-f h77fi/;P7b77 ! Ay 'laSII ( It )fc 09 3 9 O 



( 72 ) 

its®) &mwi-z>zk\c£<omm-tz> B 



^20 0 2-54 3 1 26 



[0174] 

mt&m 6 i - mmmfcto 

s ^ # r - * h * jg t , i o v ? >®m t -m\cmfe<n®£x-m®.<ti- 
5. HKftfcsaitL, ft «i $ * , * * 13 £ V x ?■ T 1) > & t m& 

l , b ^ it l , e » ic rr e -r a . 

3 ] 



ft 

1 -[3-(N-{6 -tf-As- 2-=- hD7x^}7;^f/l')7 20mg 
xS/Mf'/l']- 1,4,8, 1 1 -T- VyT-fiy^ or h7T*y - £ 

mkji/V'sVJ* ' -fcfoifo 3 Ora g 

X^o — ^ 4 m g 

T^Zfly 2mg 

^/l^ lmg 

^rTy>g? 0.5mg 



10 17 5] 

£*T»Jt*«l«>fc*'»a*#*LV*:flli«l2 - CX 

C R 4 . £ Jit 0i| 7 - CXCR4, H$(»|3 4 - TPO, SffifU 9 - TP 

O , 3lJ£0ij4O - TPO. 31 JS 4 4 - TPO*>J;t>'Sl«6 0iJ51 - TPO 

o 

[0176] 

*32WW{fc£!|&c05*>. ^ T tf> £16 0»J <0 (b & *fc i. <0 » * L V» : Hit « 1 3 
- C X C R 4 , 31 S£ #J 3 3 - TPO. H Jfc ffl 3 5 - TPO, £ ft 0* 4 3 - 
TPO, 3? t£ t»J 4 6 - TPO*5«tt/HlSCS|4 9 - TPO, IM5 3 - 
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A. CLASSIFICATION OF WJBJKCT MATTER 

IfC(7) : AU1K 31/33, 31/415, 31/425, 31/44, 31/445, 31/47, 31/495, 31/50. 31/533, 31/54, 31/55, 31/555; C07D 
225/00,233/04,257/(0,401/14 

^CL ; SW l g . I B4 , M > fl5,g , 2363 . 2? 2.14. 233.01. 313. 320. 313, 340. 370. 395. 406; 340/405. 474: 

B. FlMDfl SEARCHED 



MUimwn daawaaMioo touched (dmifiatiao tytUm fcUoweti py dattiflCBtion fy mboto) 
U,5. : Plcae See Cootinaatk» Sheet 



3 documenutioo to the aatu tfc*i wuch dotmnacxrif »re iociudcd in the fiekb 



Beararcdata be* combed*^ 
GASONLWB 



i wed} 



DOCUMENTS CONSIDERED TO RE RELEVANT 



Citation of documea. with imfiqaiop, where tppjopriaic, of the relcvim pmgei 



US 5,92 7,807 A (BRIDGE* « a/.; 00 October 1 998, txamplct l-JZ 

BRIDGE* ef at., SyntfauU art Scroawe - AalTliy ReJatiofuJiipi of 
Pbeny fcw*«Kwc<hy kae^LJoJbcd a*tot/wuwmert>cyclt» That InlaT* KtsaM 
l amnmrWWHr ac y Vlnu Replication. Z Effect of Hcteroarooaut Unien oo tie 
Activity of BfcycUffiB, Jounal of Medidaal Cheats*, Jaauaiy 1996, Vol. 39. No. 1, 
ppje* 10P-I1P, wpecidty p«p» 109-111. 

US 5,583,131 A (BRIDGER ctel.)10 Deeatfbtr 1996 , •» coin docuaui. 

JDAOct a!., QuaobMJvt Slroctinl Adirfcy Retatieeaaip Study of Bi^TeUMZicydic 
Oonpouodf. A NcTvd Stria of HIV-1 and HJY-2 khlUton. Journal of Mwficual 
CbeabUy, September 1995, Vol. 3* No. 19, met 3663-3573, «p*UIfy pafei 3856- 
3867. 

BRIDGER « eJ., Syotbesit cad Struma* - Activity Relattaathipf of 
P*aylei>eH*Cme<fcylei*hUnW Hli-Teinmnaoocycks Ttai kmlbfa HIV RepttceUon. 
Eflecu of MccfocycGc Ring Sit* tad Sitatkutati oo the Ajooatfle Liaksr, JounoaJ of 
Uoik'aal Cbaahuy, January 1995. Vol. 38. No. 2, pages 366-378, efpeciaily w 368. 



Retevta K) claim No. 



1, f, 10, 12, 17, J9 
tad 22 

1, 8, 10, 12, 17, 19 
art 22 



1, 3,4,8, 10, 12, 17, 
19 and 22 

U 3.4,8,10, 12, 17, 
19ifldZ2 



1,3,4,8, 10, 12. 17, 
19 and 22 



(/<] Rutber docttacots ktt latcd m \ht cofliitwaicc of Box C. | | See >»*enl family amcx. 



t' <*U* 9ff*a*im of fttm f»t*+*4 ctwjflwAi bu r— k arf at%<bw 

•MfcOAfttiiHi i<iiaa«eliwagcada»cawipwMw— ■ *Y" 



i oranry a**!** 

t ef cartas* mww; 
WcrcaMOtbEca 



•O* total nftrrtsj » » oral avkan, om. o&fcfeka or «fa» sy** 



mvttnd » hm*t » b«tttfw up vta a* 4 
conbiatd «M at or mm oft* «* da 



jfikgi&ocrpnaritx 



Date of me aaual compleiioo of the iatcroatiaul 
10 July 2000 (10.07.2000) 
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OmtotaMr tf PM 
BnPCT 

V thy i DC. 30231 

FaaanUe No. (703)305-3230 
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C (CooUnmlioo) DOCUMENTS CONSIDERED TO BE RELEVANT 



S»S£3L 



AMCtom CbraaaJ Scctoy, Oaata I9H Vd. lie, No. 2fl,p*» 0004911. apxluij pm* 



DECLOCQctrf.,Hitbbr 
BkyrtMDtrtvuhwJVOHtt. AafcufcnMi) Ayeaa tod 
p«fM 60-G74. cspcdaty pay 090. 



, Afrfl9W,Vd.M.No.4 ( 



MALUOC ci aJ,, Sckrifrt R«<yJtioc of Bb-lMMxxUg Cwnpinarnury B*-MtH ica CflODpfan, 
ioufltfl of Ur ABtfimC&anlctlSodc^. Mar* t«J, Vet 115, No. 6, ptje* *5 11-2520. 

HELPS a «J , Q«ml Roum Fnr Tbt Sjrtfte* of Man. Dl wad Td-N£afetffcl*4 Dntvwfcm <f 
CychuD. Tcntetfroo. W». Voi.f5.Nal, ptjo 21>226. c^wiiHr pep 220. 

OAMFQUN1 « «L, CMcM «4 DfaffM C<K?4a» «* NJlLUad Bfc(cycl») Upate Aa 
Idttl Sysuo Ibr (fee tamttsrta of Bkcratfc Efto^ttltataMrtartfhtocf Malta, 
faorjw* Cfcuta* Ottdhrr 1«7. Vol. 36. No. 2t. jam 3X7-3939, apedtfy pita 3517-3528. 



laal 10 



1.3.4.1. 10. 12.17.19 



lad tO 
l.3.4«d 10 



Pom PCT/1SA/210 (aminuiiioo of lecood fhect) (July 199ft) 
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SEARCH REPORT 


lotejsatisoal application No. 






PCT/US0(yil951 


Box I Ofaf*t7itki»*twr« cartabi ebb 


m win Tcxnd imaearetuWt (CooUsui 


Hon of Ban 1 of first Aeef) 



ThU 



oat boo ejublijbcd ia napoo of ccruin chirm uodar Article ) 7QX») fof foiWia* i 
oarequtototoieutbedbytfcif Authority, naxady. 



I. □ CtaiaNoa.: 

Uwy fdato to subject 



2. Q OaiiaNoa.: 

fbsy relate to pans of tbt iocaisatiooal application that do ad empty villi lie preacribod 
i m t ma tk wal acarefa c*fl be carried ooi, qxcUfcafly: 



whj Us ivcood asd thM 



Q OoisiNof.: 

becaa* flbey are 



of Rule 



BnD Ofea*rratfaatirfcer* unity of bmnttaD|BlMl^<aDnamo^oril«2oriMdb^ 



T&k lamxaJoaU Sesxcfciig Authority fbaad mnkipfe tavtaioot la thk iaaiaikoe) ^plication, « follows: 



rcpon covtff aA 



1. 13 As oil required addition! search foci were Undy paid by toe appUcsau UlU fcJeraaUcoal i 

acercbsble daia*. 

2. Q Ai ftC wDlabia clsinx could be starched vtbtxi effort juaifyifl* an additiccal Tee, (hi* Authority did tt* ijjvlic 
_ poyiocatartDyadficlOMJho. 

3. Q At oofr ioga>of flio required s d rtt iomai rea/ci ress were Uarfy Paid by the applicant, tail focrnatiopal search 

^ rtport covm o«Jy tbo»c ckim for wbicfc to vert paid. tpetificaJfy cJtiir* I**.: 



4. Ql No mjui/td addj6aoil 
tt rea/taedtoibc 



seardx fee* were timely paid by die applicant. ConacquatUy, Uus international ■earth report 
ftm memkraed ia (be claims; it if covered by claim Not. : 



S 



Tba additional 
Mo protest 



scare* feet wart accompanied by the applicant's protest . 
led Che payment of addition*) search fee*. 



norm PCT/ISA/2I0 (ccociautfion of fiat sheeifl)) (Jtry W 
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uzrfoauom] opplicatioa No. 

pcr/usooaiwi 



BOX a OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING Ttui application cowaiw me foUowiat 
invtstimj or giotpt of invention! wbJcb ire Dot 50 linked aj to tons • liogtc ^raeril ioveci jrc coecept under FCT Ride 1311. la 
oider for Ml invention* to be eanaiaad, ftt appropriate additional wmintim feet mat be paid 



Group I, daln(i) 1, 3, 4, 6-8, 10, 12; 13, IS, 1 7 and 19-23, dim to the compound*, oompoaiticsa and method of uae of (he 



1. 



ttwp II, clause) 2, 5, 9, U, 12, 14, 16 end 1*43, drawn to 
of formula II. 



The kmaknt Uited a# Ooupe land Udooot rtleta to a eiafle fcncral Inventive concept under PCT Rule 13.1 tccsuee, under 
PCTRak 13.2, they 1*± the eaiae cr correapoaliiig apectai ictimJal fcaturo rar toe ftrtlowtat neajoor itae compound! of 
formal! t and the compowarii of formula 1) do dure a special technical featire. 



OT 0. mtDS SEARCHED Htm 1: 5l«71«3, 184, 218, 225 J, 235.2, 232.13, 252.14, 253.01, 313, 326, 
333. 340. m W. 406; 54W465. 474; 5467256; 548/303.4 



Form PCT/ISA/210 (cjomabcetj (July 1998) 
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F I 




31/4427 


A61K 


31/4427 


31/4439 




31/4439 


31/4523 




31/4523 


31/4709 




31/4709 


31/496 




31/496 


31/506 




31/506 


31/5377 




31/5377 


31/5415 




31/5415 


31/551 




31/551 


1/08 


A6 1 P 


1/08 


1/14 




1/14 


3/04 




3/04 


3/10 




3/10 


7/04 




7/04 


9/02 




9/02 


9/04 




9/04 


9/10 




9/10 


9/12 




9/12 



11/06 
13/02 
13/08 
17/02 
19/10 
25/00 
25/06 
25/14 
25/16 
25/18 
25/22 
25/24 
29/00 
31/12 
35/00 
37/00 
43/00 
C 0 7D 401/12 
401/14 
403/10 
403/12 
405/12 
405/14 
409/14 
413/10 
417/12 



1 0 5 



11/06 
13/02 
13/08 
17/02 
19/10 
25/00 
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